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P R E F A C E. 


I HAVE stated in the preface to the first Ecktion of this work, 
and in the Zoolog)'^ of the Voyage of the Beagle, that it was in 
consequence of a wish expressed by Captain Fitz Roy, of having 
some scienrtfie person onboard, accompanied by an offer from 
him of giving tip part of his own accommodations, that I \^un- 
teered my services^ which received, through the kindness 4f the 
hydrographer, Captain Beaufort, the sanction of the Lofts of 
the Admiralty. As I feel that the opportunities which^ I en- 
joyiHl of studying the Natural History of the <iifferent countries 
we visited, have been wholly due to Capttiin Fitz Roy, I hope I 
may liere be penuitted to rej>eat my expression of gratitude 
to him ; and to add that, during the five years w^e were together, 
1 r(;ceived from him the most cordial friendship and steady 
assistance. Both to Captain Fitz Roy an3 to all the Officers of 
the Beagle * I shall ever feel most thankful for the undeviating 
kindness with which I was treated during our long voyage. 

This volume contains, in the form •of a Journal, a history of 
our voyagxf, and a sk(‘tcli of those observations in Natural 
Ilistorj' and Geoloj^y, which I think w<Il possess •soitie interest 
for the general rt^ader. I have in this cKlition largely cotfdensed 
aiul corrected some* parts, and have added a little to others, in 
order to reiuler the volume more fitted for popular reading; but 
1 trust that naturalbts will remember, that they must refer for 
tietails to the larger jiublieatioiis, which comprise the scientific 
residts of the Expedition. The Zoology of the Voyage of 
the Beagle inelndes an account of tlie* Fossil Mammalia, by 
Professor Owen ; of the Living hlammalia, by Mr. 'NVater- 
house ; of the Binis, by ^fr. Gould ; of the Fish, by the 
Rev. L. Jeny ns; and of the Rutiles, by Mr. Bell. 1 have 
appendcKl to the description.^ of each species an account of its 
habits and range. These works, which I owe to the high 

• I must take this opportunity of returning mj sincere thanks to Mr. Bynoe, 
the surgeon of the Beagle, for hU very kind attendon to me when I was til 
at Valparaiso. 
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talents and disinterested zeal of tbe above distinguished authors, 
could not have l)een undertaken, had it not been for the libe- 
rality of the Lords Commissioners of Her Majesty’s Treasur}% 
who, through the representation of the Bight Honourable the 
Chancellor of the Exchequer, have beep pleased to grant a sum 
of one thousand fipunds towards defraying part of the expenses 
of publication. 

I have myself published separate volumes on the ‘ Structure 
and Distribution df Coral Heels on the ^ Volcanic Islands 
visits during the Voyage of the Beagle and a third volume 
will aoon appear on the ‘ Geology of South America.’ The sixth 
volume of the * Geolt^l-al Transactions ’ contains two j>ax>ers 
of mine on the Erratic Boulders and Volcanic Phenomena of 
South America. I intend hereafter to describe, in a set of 
papers, some of the marine invertebrate animals collected during 
the voyage. Mr. Bbll, I hope, will describe the Crustacea, and 
Mr. I^werby the 'shells. Messrs. Waterhouse, Walker, New- 
man, and White, have published several able papers on the 
Insects which were chllected, and I trust that many others will 
hereafter follow. The plants from the southern ]mrts of Ame- 
rica will be given by Dr. J. Hooker, in his great work on the 
Botany of the Southern Hemisphere. The Flora of the Gala- 
pagos Archipelago is the subject of a separate memoir by 
him, in tbe Transactions.’ The ^verend Professor 

Henslaw has published a list of the plants collected by me at 
the Keeling Islands ; and the Reverend J. M. Berkeley lias de- 
scribed my cryptogamie plants. 

1 shall have the pleasure of acknowledging the great assist- 
ance which I have received from several other naturalists, in the 
course of this and my other works ; but 1 must be here allowed 
to return my most sincere thanks to the Reverend Professor 
Qenslow, who, when 1 was an under-graduate at Cambridge, 
was one chief means *of giving me a taste for Natural History, 
— ^who, during my absence, tooi^ charge of the collections I sent 
home, and by his corresponddfice directed my endmvours,— and 
who, since my return, has constantly render^ me every assist- 
ance which the kindest friend could offer. 

June, 1845. 
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ST. JAOO— CAFE VE VER0 ISLANDS. 

t> 

ArrER haring been twice driven back by h^vy south-western 
gales, Her Majesty's ship Beagle, a ten-gun brig, under the com- 
mand of Captain Fitz Roy, H.K., sailed from I^vonport on the 
27th of December, 1831. The object bf the expedition 
complete the survey of Patagonia and Tierra del P'u^;o, com- 
menced under Captain King in 1826 to 1830 — to siirv^ the 
shores of Chile, Peru, and of some islands in the Pacific — and 
to cany a chain of chroiiometrical measurements round the 
World. On the 6th of January we reached Tenerifle, but were 
prevented landing, by fears of our bringing the cholera : the 
next morning we saw the sun rise behind the nigged outline of 
the Grand Cana|y bland, and suddenly i]lumine the Peak of 
Teneriffe, whibt the lower parts were veiled in fleecy douds* 
This was the first of many delightful days never to be forgotten. 
On the 16th of January, 1832, we anchored at Porto Praya, in 
St. Jago, the chief bland of the de Verd archipelago. 

The neighbourhood of Porto Praya, viewed from the sea, 
wears a desolate aspect. The volcanic fires of a past age, and 
the scorching heat of a tropical sun, have to most places r^deredi, 
the sml tor v^retation. The country rises in successivu** 
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steps of table-land, interspersed with some truncate conical hills, 
and the horizon is bound^ by an irregular chain of more lofty 
mountains. The scene, as belield tlirough the liazy atmosphere 
of this climate, is one of great interest; if, Inde^, a^person, 
fresh from sea, and who has just walked, for the first time, in a 
grove of cocon-npt trees, can be a judge of anything but his own 
happiness. The ^land would generally be considered as very 
uninteresting ; but to any one accustomed only to an English 
landscape, the nov,el aspect of an utterly sterile land jKJssesses 
a grandeur which more vegetation might spoil. A single g^een 
leaf can scarcely be discovered over wide tracts of the lava plains ; 
yet flocks of goats, tog<ithcr with a few cows, contrive to exist. 
It rains very seldom, but during a short portion of the year 
heavy torrents flill, and immediately afterwards a light vegeta- 
tion springs out of every crevice. This soon withers ; and upon 
such naturally formed liay the animals live. It liad uot now 
rained for an entire year. When the island was discovered, the 
immediate neighbourhood of Porto Praya was clothed with 
the reckless destructl/r»n of which has caused here, as at 8t. Helena, 
and at some of thf Canary islands, almost entire sterility. The 
broad, flat-bottomed valleys, many of which serve during a few 
days only in the season as watercourses, are clothed with 
thickets of leafless bushes. Few living creatures inhabit tfiese 
valleys. The cdmmonest binl is a kingfisher (Dacelo lagoensis), 
which tamely sits on the branches of the castor-oil plant, and 
thence darts on grasshoppers and lizards. It is brightly colourwl, 
but not so beautiful as the European species; in its flight, man- 
ners, and place of habitation, which is generally in the driest 
valley, there is also a wide difference. 

One day, two of the officers and myself rwle to liibeira Grande, 
a village a few miles eastward of Porto Praya. Until we 
reached the valley of St. Martin, the country presented its usual 
dull brown appearance ; but here, a very small rill of water pro- 
duces a most refreshing margin of luxuriant vegetation. In the 
course of an hour we arrivf;*iat Bibeira Grande, and were sur- 
prised at the sight of a large ruined fort and cathedral. This 
little town, before its harbour was filled up, was the principal 

* I state this on the authority of Dr. B. Dieileiibarii, In his Gennau 
^tran^tion of the first edition of this Jouma]. 
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place in tlie island : it now presents a melancholy, but very pic- 
turesc|ue appearance. Having procured a black Padre for a 
guide and a Spaniani who had served in the Peninsular war as 
an interpreter, we visited a collection of buildings, of which an 
ancient church formed the principal part. It is here the gover- 
nors and captain-generals of the islands have been buried. Some 
of the tombstones recorded dates of the sixteenth century.* The 
heraldic ornaments were the only things in this retired place that 
reminded us pf Europe. The church or cliapel formed one side 
of a quadrangle, in the middle of which a large clump of bananas 
were growing. On another side was a hospital, containing about 
a dozen miserable-ltjoking inmates. • 

We returned to the V^iida to eat our dinners. A considerable 
nuiiilx'r of men, women, and children, all as black as jet, col- 
le<*te(I to watch us. Our companions were extremely merry ; 
and everj thing we said or did was folIo\fed by their hearty 
laughter. Ikfore leaving the town we visited /he cathedral. It 
does not appear so rich as the smaller church, but boasts of a 
little organ, which sent forth singularly inharmonious cries. We 
prescmt^ the black priest with a few shillings^ and the Spaniard, 
patting him on the head, said, with much candour, he thought 
ids colour made no great difference. then returned, as &st 

a*", the ponies would go, to Porto Pray a. 

Another day we ro<le to the village of St. Domiugo.* situated 
near the centre* of the island. On a small plain whiclf we crossed, 
a few stunted acacias were growing ; their tops had been bent 
by the steaciy trade-wind, in a singular manner— some of them 
even at riglit angles to their trunks. The direction of the 
branches was exactly N.K. by N,, and S.W. by S., and these 
natural vanes must indicate the prevailing direction of the force 
of the trade-wind. The travelling had made so little impression 
on the baiTen soil, that we here missed our track, and took that 
to Fuentes. This we did not find out till we arrived there ; and 
we were afterwards glad of our mistake. Fuentes is a pretty 
village, with a small stream ; and^Srythingappearai to prosper 
well, excepting, ind<?ed, that which ought to do so most— iU 

* The Cape de Verd Islands were discovered in 1449. There was a 
tombstone or a bishop widi the date of 1571 ; and a crest of a hand and* 
dagger, datejJ 1497. 
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inlltAbitauts. The black chOdren, completely naked, and looking 
very wretched, were carrying bundles of firewood half as big as 
their own bodies. 

Near Fuentes we saw a laige flock of guinea-fowl-— probably 
fifty or sixty in number. They were extremely warj', and could 
not be approached. They avoided us, like partridges on a rainy 
day in September^ running with their heads cocked up ; and if 
pursued, they readily took to the wing. 

The scenery of* St. Domingo possesses a beauty totally unex- 
pected, ftrom the prevalent gloomy character of the rest of the 
island. The village is situated at the bottom of a valley, bounded 
by Ibfty and jagged walls of stratified lava.. The black rocks 
aiR>rd a most striking contrast with the briglit green vegetation, 
which follows the banks of a little stream of clear water. It 
happened to be a grand feast-day, and the village was full of 
people. On our return we overtook a party of about tw’enty 
young black girls^ dressed in excellent taste ; their black skins 
and snow-white linen being set off by coloured turbans and large 
shawls. As soon we approached near, they suddenly all 
turned round, and covering the path with their shawls, sung w itli 
great energy a wild song, beating time with their hands upon 
their legs. We threw them some viiit^ms, which were received 
with screams of laughter, and we left them redoubling tlie noise 
of their song. 

Oije moiwng the view was singularly clear ; the distant moun- 
tains being projected with the sharpest outline, on a heavy bank 
of dark blue clouds. Judging from the appearancdj and from 
similar cases in England, I supposefl that the air was saturated 
with moisture. The fact, however, turned out quite the con- 
trary. The hygrometer gave a difference of 29*6 degrtnjs, 
between the temperatyre of the air, and the point at which dew 
was precipitated. This difference was nearly double that which 
I had observed on t^e previous mornings. This unusual degree 
of atmaspheric drync^ss was accompani^ by continual flashe.s of 
lightning. Is it not an v^'bmmon case, thus to find a re- 
markable degree of aerial transparency with such a state of 
weather ? 

Generally the atmosphere is hazy ; and this is caused by the 
of impalpably fine dust, which was found to h^ve slightly 
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injured the astronomical inatruments. The morning before we 
anchored at Porto Praya, I collected a little packet of this 
brown-coloured fine duet, which appearld to iiave been filtered 
from the wind by the gauze of the vane at the maat-heacL Mr. 
Lyell has also given me four packets of dust which fell on a 
vessel a few hundred miles northward of these glands. Professor 
Ehreiiberg* finds that this dust consists in great part of infusoria 
with siliceous shields, and of the siliceous tu^ue of plants. In 
five little paJbkets which 1 sent him, he has ascertained no less 
than sixty -seven different organic forms ! The infusoria, with 
the exception of two marine s|)ecie8, are all inhabitants of fresh- 
water. 1 have found no less than fifteen different accounts of 
dust having fallen on vessels when far out in the Atlantic* From 
the direction of the wind whenever it has fallen, and from its 
having always fallen during those months when the harmattan 
is known to raise clouds of dust high into the atmosphere, we 
may feel sure that it all comes from Africa, is, however, a 
very singular fact, that, although Professor Ehreiibeig knows 
many species of infusoria [leeuliar to Africa, he finds none of 
these ill the dust which I sent him : on the other hand, he finds 
in it two species wiiich hitherto he knows as living only in South 
America. The dust falls in such quarftities as to dirty every- 
thing on boanl, and to hurt people’s eyes ; vt^ssels even have run 
on shore owing to tl«j obscurity of the atmosphere. * It has often 
fallen on ships when several hundre<l, and even more than a 
thousand miles from the coast of Africa, and at points sixteen 
hundred miles distant in a north and south direction. In some 
dust which was collected on a vessel three hundred miles from 
the land, I was much surprised to find particles of stone above 
the thousandth of an inch s(|uare, mixed with finer matter. After 
this fact one need not be surprised at the diffusion of the far 
lighter and smaller sponiles of cryptogamio plants. 

The geology of this island is tlie most interesting part of its 
natural history. On entering the^N^rbour, a j>erfectly horizontal 
white band in the face of the sea clifi’, may be seen running for 

* I must take thU opporUmity of acknowledging the great kindness with 
which this illustrious naturalist has examined many of my specimens, 
have sent (June, 1845) a Ml account of die fklling of this dust to the Geolo- 
gical Society 
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some miles along the coast, and at the height of about forty-five 
feet above the water. Upon examination, this white stratum is 
found to consist of calcareous matter, with numerous shells em* 
bedded, most or all of which now exist on the neighbouring 
coast. It rests on ancient volcanic rocks, and has been covered 
bya stream of baialt, which must have entered the sea m hen the 
white shelly bed was lying at the bottom. It is interesting to 
trace the changes, produced by the heat of the overlying Java, on 
the foiable mass, wliich in parts has been converted into a crys- 
talline limestone, and in other parts into a compact spotted stone. 
Where the lime has been caught up by the scoriaceous fragments 
of the lower surface of tlie stream, it is converted into groups of 
beautifully radiated fibres resembling arragoiiite. The beds of 
lava rise in successive gently-sloping plains, towards the interior, 
whence the deluges^ of melted stone have originally proceedeil. 
Within historical times, no signs of volcanic activity have, I be- 
lieve, been manif^ted in any part of St. Jago. Even the form 
of a crater can but rarely be discovered on the summits of the 
many red cindery hiils ; yet the more recent streams can be dis- 
tinguished on the coast, forming lines of clifis of less height, but 
stretching out in advance of those belonging to an older series : 
the height of the cliffs thus affordu^g a rude measure of the age 
of the streams. 

During ojur stay, I obsen^etl the habits of'some marine animals. 
A Aplysia is very common. This sea-slug is ab<iut five 
inches long; and is of a dirty yellowish colour, veineil with 
purple. On each skle of the lower surface, or foot, there is a 
broad membrane, which appears sometimes to act as a ventilator, 
in causing a current of water to flow over the dorsal branchtse or 
lungs. It feeds on the delicate sea-weeds which grow among 
the stones in muddy and shallow water ; and I found in iU sto- 
mach several small ])ebbles, as in the gizzard of a bird. This 
slug, when disturb^, emits a very fine purplish-red fluid, which 
atains the water for the sppio of a foot around. Besides this 
means of defence, an acnd secretion, which is spread over its 
body, causes a sharp, stinging sensation, similar to that produced 
by the Physalia, or Portuguese man-of-war. 

I was much interested, on several occasions, by watching the 
habits of an Octopus, or cuttle-fisir. Although contuion in the 
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pools of water left by the retiriiig tide, these animals were not 
easily caught. By means of their long arras and suckers, they 
could drag their bodies into very narrow crevices ; and when 
thus fixed, it required great force to remove them. At other 
times they darted tail first, with the rapidity of an arrow, from 
one side of the pool to the other, at the same instant discolouring 
the water with a dark chestnut-brown ink. These animals also 
escape detection by a very extraordinary, chqpieleon-like power 
of changing fheir colour. T hey appear lo'vary their tints accord- 
ing to the nature of the ground over which they pass : when in 
deep water, their general shade was brownish purple, but when 
placed on the land, or in shallow water, this dark tint changed 
into one of a yellow ish green. The colour, examined more care- 
fully, was a French grey, with numerous minute spots of bright 
yellow : the former of these varied in intensity ; the latter entirely 
disappeared and apj^eared again by turns. These changes were 
effected in such a manner, that clouds, varying in tint between a 
hyacinth red and a chestnut brown ,♦ w'ere continually passing 
over the body. Any part, being subjected to a slight shock of 
galvanism, became almost black : a similar effect, but in a less 
degree, was produced by scratching the skin with a needle. These 
clouds, or blushes as they may be called^ are said to be produced 
by the alternate expansion and contraction of minute vesicles 
containing variously \;oloured fluids.f • * * 

This cuttle-fish displayed its chameleon-like power both during 
the act of swimming and whilst remaining stationary at the bot- 
tom. I was much amused by the various arts to escape detection 
used by one individual, which seemed fully aware that I was 
watching it. Kemaining for a time motionless, it would then 
stealthily advance an inch or two, like a cat after a mouse ; some- 
times changing its colour ; it thus proceeded, till having gained a 
deeper part, it darted away, leaving a dusky train of ink to hide 
the hole into which it had crawled. 

While looking for marine anlnflile^ with my head about two 
feet above the rocky shore, I was more than once saluted by a 
jet of water, accompanied by a slight grating noise. At first I 
could not think what it aas^ but afterwards I foiiud out that it was 

* ^ named according to PalTick Symes^s nomenclatore. 
t Sw Eneydop, of Anat. and Pbydoi., article C*phalopo<ku 
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this which, though concealed in a hole, thua often led 

me to its discovery. That it possesses the power of ejecting 
water there is no doubt, and it appeared to me that it could cer- 
tainly take good aim by directing the tube or siphon on the under 
side of its IMy. From the diiiiculty which these animals have 
in carrying their heads, they cannot crawl with ease when placed 
on the ground, t observed that one which I kept in the cabin 
was slightly phosphorescent in the dark. 

« 

St. Pavi/s Bocks. — Tn crossing the Atlantic we hove-to, 
during the morning of February 16th, close to the Island of St. 
Paul’s. This cluster of rocks is situated in O'" 58' north latitude, 
and 29° 15^ west longitude. It is 540 miles distant ftorn the 
coast of America, and 350 from the island of Fernando Noronha. 
The highest point is only fifty feet above the level of the sea, an<l 
the entire circumference Is under three-quarters of a mile. Tins 
small point rises 'abruptly out of the depths of the ocean. Its 
mineralogical constitution is not simple ; in some parts tite rock 
is of a cherty, in others of a felspathic nature, including thin 
veins of serpentinh. It is a remarkable fact, that all the many 
small islands, lying fer from any continent, in the Pacific, Indian, 
and Atlantic Oceans, w4th the exception of the Seychelles and 
this little point of rock, are, 1 believe, composed either of coral 
or of A-upted matterii The volcanic nakire of these oceanic 
islaAds is evidently an extension of that law, and the effect of 
those same causes, whether chemical or mechanical, from which 
it results that a vast majority of the volcanoes now in action 
stand either near sea-coasts or as islands in the midst of tiie sea. 

The rocks of St. Paul appear from a distance of a brilliantly 
white colour. This is partly owing to the dung of a vast multi- 
tude of seafowl, and' partly to a coating of a hard glossy sub- 
stance with a pearly lustre, which is intimately united to the aur- 
fece of the rocks. ’This, when examined with a lens, is found to 
consist of numerous excee^gly thin layem, its total thickness 
being about the tenth of an inch. It contains much animal 
mailer, and its origin, no doubt, is due to the action of the min 
or on the birds’ dung. Below some small masses of guano 
at Ascension, and on the Abroilios Islets, I found certain stalac- 
titic bianehing bodies, formed apparently in the same* manner as 
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the thin white coating on these rocks. The branching bodies so 
closely resembled in general appearance certain nulHporae (a 
jBimlly of hard calcareous sea-plants), that in lately looking liastily 
over my collection I did not perceive the difference. The glo- 
bular extremities of the branches are of a pearly texture^ like the 
enamel of teeth, but so hard as just to scratch plate-glass. I 
may here mention, that on a part of the dbast of Aj^nsion, 
where there is a vast accumulation of shelly sand, an incrustation 
is deposited on the tidal rocks, by the water of the sea, resembling, 
as represented in the woodcut, certain ciypiogamic plants (Mar- 
chantiie) often seen on damp walls. The surface of the fronds is 



beautifully glossy ; and those parts formed where fully exposed 
to the light, are of a Jet black colour, but those shaded under 
l^ges are only grey. I have shown specimens of tliis incrusta- 
tion to several geologists, and they all thought that they were of 
volcanic or igneous origin I In its hardn^ and translucency — 
in its polish, equal to that of the finest oltva-sbell — in the bad 
smell given out, and loss of colour under tife blowpipe — it shows 
a close similarity with living sean^ells. Moreover in sea-shells, 
it is known that the parts habitually covered and shaded by the 
mantle of the animal, are of a paler colour than those fully ex- 
posed to the just as is the case with this incrustation. 
When we remember that lime, either as a phosphate or carbonate 
enters the competition of the bard parts, such as bones and 
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shelK of all Uvbg animals, it is an interesting physiological 
fact * to tincl substances harder tlian the enamel of teeth, and 
coloured sur&ees as well polished as those of a fresh shell, re- 
formed tlirough inorganic means from dead organic matter — 
mocking, also, in shape some of the lower vegetable productions. 

We foumi on St, l^uFs only two kinds of birds— the booby 
and the noddy. The funner is a species of gannet, and the 
latter a tern. Both are of a tame and stupid disix)$ition, and 
are so unaccustomed to visitors, that I could have killed any 
number of them with my geological hammer. The booby lays 
her eggs on the bare rock; but the tern makes a very simple 
nest with seawecHl. By the side of many of these nests a small 
flying-fish was placed ; which, I sup)K)se, had been brought by 
the male bird for its partner. It was amusing to watch iiow 
quickly a large and active crab (Graspus), which inhabits the 
crevices of the rock, stole the fish from the side of the nest, as 
soon as we had disturbed the parent birds. Sir W. Symonds, 
one of the few persons who have lande<l here, informs me that 
he saw the crabs dragging even the young birds out of their 
nests, and devouring them. Not a single plant, not even a 
lichen, grows on this islet ; yet it is inhabited by several insects 
and spiders. The follotwing list completes, I believe, the ter- 
restrial fauna : a fly (Olfersia) living on tiie booby, and a tick 
which must have comf? here as a parasite vn the binis ; a small 
brown moth, belonging to a genus that feetls on feathers; a 
beetle (Quediiis) and a woodlouse from beneath the dung ; and 
lastly, numerous spiders, which I suppose prey on these small 
attendants and scavengers of the waterfowl. The often repeated 
description of the stately fialm and other noble tropical plants, 
then birds, and lastly man, taking possession of the coral islets 
as soon as formed, in the Pacific, is probably not quite correct ; 

I fear it destroys the poetry of this story, tliat feather and dirt- 

• Mr. Homer and Sir David Brewster have described (Philosophical 
Tflmsactioiis* 1830. p. 05)a sing^a^,** artificial substance resembling wed/* 
It Is deposited in fine, transparent^ghljr polished, brown-coloitred lamm^r, 
possessing peculiar optical properties, on the inside of a vessel, in which 
elotb, first prepared with glue and then with lime, ts made to revolve rapidly 
in water. It is mneh imter, more transparent, and eontains more animal 
matter, than the natural incrustation at Ascension ; but we here again see 
^dte strong tendency which carbonate of lime and animal matter evince to 
fimn a swd substance allied to shell. 
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feedingr and parasitic insects and spiders should be the first in- 
habitants of newly formed oceanic land. 

The smallest rock in the tropical seas, by giving a foundation 
for the growth of innumerable kinds of seaweed and compound 
animals, supports likewise a laige number of fish. The sharks 
and the seamen in the boats maintained a ^constant struggle 
which should secure the greater share of the prey caught by the 
fishing-lines. I have heard that a rock near the Bermudas, 
lying many ‘miles out at sea, and at a consfderable depth, was 
first discovered by the circumstance of fish having been observed 
in the neighbourhcKKl. 

Fernando Noronha, 20/A. — As far as I \irs enabled 

to observe, during the few hours we stayed at this place, the con- 
stitution of the island is volcanic, but proJ)ably not of a recent 
date. The most remarkable feature is a conical hill, about one 
thousand feet high, the upper |wt of which isbxcecilingly steep, 
and on one side overhangs its base. The rock is phonolitei and 
is divided into irregular columns. On viewing one of these iso- 
lateti masses, at first one is inclined to belie\^e that it has been 
suddenly pu.shed up in a semi-fluid state. At St. Helena, how- 
ever, I a.scertained that some pinnades, of a nearly similar 
figure and constitution, had been formc^d by the injection of 
melted rock into }Nelding strata, which thus had* formed the 
moulds for these gigantic ol^elLsks. The whole island co- 
vercnl with wochI ; hut from the dryness of the climate there 
is no appearance of luxuriance. Ilalf-way up the mountain, 
some groat masses of the columnar rock, shadeti by laurel-like 
trees, and ornamente<1 by others covered with fine pink flowers 
but without a single leaf, gave a pleasing effect to the nearer 
parts of the scenery. * 

Bahia, or San Salvador. Br.azil, 29//i. — The day 

has past delightfully. Delight itself, howd^^er, is a weak tenu 
to express the feelings of a natuaejyist who, for the first time, has 
wandered by himself in a Brazilian forest. The elegance of the 
grasses, the novelty of the parasiticaf plants, the beauty of the 
flowers, the glossy green of the foliage, but above all the ge- 
neral luxuriance of the v^^tation, filled me with admiration^ 
A most^sparadoxical mixture of sound and silence jiervades the 



n rciUKi; 

shady paits of wood. The noise from the insects Is so 
that It may be heard even in a vessel anchored aeveral hundred 
yard^ from the shore; yet within the recesses of the forest a 
universal silence apjiears to reign. To a person fond of natural 
htstory, such a day as this brings with it a deeper pleasure than 
he can ever hq[ie io experience i^ain. After wandering about 
for some houi^, i returned to the landing-place ; but, before 
reaching it, I was overtaken by a tropical storm. I tritHi to 
find shelter under a tree, w hich was so thick tiiat it would never 
have been penetrated by common English rain ; but here, in a 
couple of minutes, a liftle torrent flowed down the trunk. It is 
folMli i^lence of the ‘rain that we must attribute the venlure 
at^BfolN^ttoni of the thickest w<kkIh : if the showers were like 
those of a colder clime, the greater part w'ould be absori>ed or 
evaporated before it^ reached the ground. I will not at present 
attempt to describe the gaudy scenery of this nol)le bay, bwausi*, 
in our Homeward \oyage, we called here a second time, and I 
?haH then have occasion to remark on it. 

Along the whole toast of Brazil, for a length of at least 2000 
niles, and certairrty for a considerable space inland, wherever 
K)lid rock occurs, it belongs to a granitic formation. The cir- 
mmstance of this enoniiDus area being constituted of materials 
which most geologists believe to have been crystallized when 
Seated under pressure^ gives rise to many curious reflections. 
W'as-this effect produced beneath the depths of a profound ocean ? 
>r did a covering of strata fonnerly extend over it, which has 
dnee i)een removed ? Can we believe that any power, acting 
for a time short of infinity, could have denuded the granite over 
50 many thousand square leagues ? 

On a point not far from the city, where a rivulet entered the 
sea, I observed a fact connected with a subject discussed by 
Humboldt.* At the cataracts of the great rivers Orinoco, Nile, 
and Congo, the sytnilic rocks are coated by a black substance, 
appearing as if they hail b^n polished with plumbago. The 
layer is of extreme thinness; and on analysis by Berzelius it was 
found to consist of the oxides of manganese and iron. In the 
Orinoco it occurs on the rocks periodically washed by the floods, 

^and in those parts alone where the stream is rapid ; or, as the 
♦ Pers. Narr., vol. v. pt i. p. 18, 
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iDdfaiiii «ay, rocfc»are black where the waters are wMte,.^ 
Here the coating is of a rich brown instead of a black colour, 
and seems to be composed of femiginoOs matter alone. Band 
specimens feil to give a just idea of these brown burnished 
stones which glitter in the sun's rays. They occur only within 
the limits of the tidal waves; and as the rivulet slowly trickles 
down, the surf must supply the polishing power of the cataracts 
in the great rivers. In like manner, the rise and ^11 of the tide 
probably ansjver to the periodical inuud^ions; and thus the 
same effects are produced under apparently different but really 
similar circumstances. The origin, however, of these coatings 
4>f metallic oxides, which seem as if cemented to the ro^s, is not 
understood ; and no reason, I believe, can be a8sigd»^||^^^|Wr 
thickness remaining the same. 

One day I was amused b}" watching tiic habits of the Diodon 
antennatus, which was caught .swimming nt^r the shore. This 
fish, with its flabby skin, is well known to possess tite sing^iilar 
power of distending itself into a nearly spherical form. After 
having been taken out of water for a short time, and then again 
immersed in it, a consi<lenibIe quantitj' botlwof water and air 
h absorbed by the mouth, and perhap.s iikew ise by the branchial 
orifices. This process is effected by t^vo methods ; the air is 
swallowed, and is then forced into the cavity of the body, its 
return being prevented by a muscular contraction which is exter- 
nally visible : but the water enters in a gentle stream through 
the mouth, which is kept w ide o|>eii and motionless ; this latter 
action must, therefore, depend on suction. TJie skin about llie 
abdomen is much looser than that on the back; hence, duiing 
the inflation, the lower surface becomes far more distetuled than 
the upper; and the fish, in consequence, floats with its back 
downwards. Cuvier doubts whether the l^iodon in this position 
is able to swim ; but not only can it thus move forward in a 
straight line, but it can turn round to either side. This latter 
movement is effected solely by the aid of the pectoral fins ; the 
tail being collapsed, and not usedT^'^From the body being buoyed 
up with so much air, the branchial openings are out of water, 

but a stream drawn in by the moutii constantly flows through 

them. 

The fish, having remained in this distended state for a short 
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time, general]^ expelled the air and water with ccmAhiemhle 
force firom 1the branchial apertures and mouth. It could muit, 
at will, a certain portion of the water ; end it appears, therefore, 
probable that this fluid is taken in partly for the sake of regu- 
latiog its specific gravity. This Dioclon possessed several means 
of d^nee* It could give a severe bite, and could eject water 
fiom its mouth to some distance, at the same time making a curious 
noise by the movement of its jaws. By the inflation of its body, 
the papilla with ^^h the skin is covered, become erect ami 
pointed. But the mast curious circumstance is, that it secretes 
from the skin of its belly, when liamJittI, a most beautiful car- 
mine*red fibrous matter, which stains ivoty and f)aper in so 
permanent a manner, that the tint is retained with all its bright* 
ness to the present day : 1 am quite ignorant of the nature and 
use of this secretion. I have heard from Dr. Allan of Forres, 
that he has frequently found a Diodon, floating alive and dis- 
tended, in the stomach of the shark ; and that on several occa- 
sions he lias known it eat its way, not only through the coats of 
the stomach, but through tlie sides of the monster, which lias thus 
been killed. Wlip would ever have imagined that a little soft 
fish could have destroyed the gr^t and savage shark ? 

March 18 tA. — We safled from Bahia. A few days afterwanls, 
when not faf distant from the Abrolhos Islets, my attention was 
call^ to a«.reddish -brown apfiearance in Ibe sea. The whole 
sur&ce of the water, as it appeared under a weak lens, seemed as 
if covered by chopped bits of hay, with their ends jagged. Tliese 
are minute cylindrical confervas, in bundles or rafts of from 
twenty to sixty in each. Mr. Berkeley informs me that they are 
the same species (Trichodesiiiium erythrseum) with that found over 
large spaces in the liqd Sea, and whence its name of Ked Sea is de- 
rived.* Their numbers must be infinite : the ship passed through 
several bands of them, one of which was about ten yards wide, 
and, judging from the mud-like colour of the water, at least tw'o 
and a half miles long. Iif^Wraost every long voyage some 
account is given of these conferv®. They appear especially com- 
mon in the sea near Australia ; and off Cape liceuwin I found an 

♦ M. Montagne, in Coraptes Kendns, &c., Juillet, 1844; and Aiinal. des 
^ Scienc. Nat, Dec. 1844, 
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allied, but emalter and apparently difflarent species, Captdn 
Cook, in his third voyage, remarks, *that the sailors gave to this 
appearance the name of sea-^wdust. 

Near Keeling Atoll, in the Italian Ocean, I observed many 
little masses of conferv® a few inches square, consisting of long 
cylindrical threads of excessive thinness, so as to be barely visible 
to the naked eye, mingled with other rather larger bodies, finely 
conical at both ends. ’ Two of these 

are shown iq the woodcut united ^ 

together. They vary in length from 
•04 to *06, and even to *08 of an • 
inch in length ; and in diameter from s006 to *008 of a inch. 
Near one extremity of the cylindrical part, a green s^tuiti, 
formed of granular Matter, and thickest in the middle, may 
generally be seen. This, I I^elieve, is the bottom of a most deli- 
cate, colourless sac, coinpos(^d of a pulpy substance, which lines 
the exterior case, but does not extend within tba extreme conical 
points. In some specimens, small but perfect spheres of brownish 
granular matter supplied the places of the septa ; and I observed 
the curious process by which they were produced. The pulpy 
matter of the internal coating suddenly grouped itself into llhes, 
some of which assume<I a form radiating from a common centre ; 
it then continued, with an irregular and rapid movement, to 
contract itself, so that in the course of a^ second the whole was 
united into a jjerfect fittle sphere, which occupied thtf positiosi of 
the septum at one end of the now quite hollow case. The for- 
mation of the granular sphere was hastened by any accidental 
injury. I may add, tliat frequently a pair of these bodies were 
attached to each other, as represented above, cone beside cone, at 
that end where the septum occurs. 

I will here add a few other observationi connected with the 
discoloration of the sea from organic causes. On the coast of 
Chile, a few leagues north of Concepcion, ihe Beagle one day 
passed through great bands of muddy water, exactly like that of 
a swollen river ; and again, a degi%e south of Valparaiso, when 
filly miles from the land, the same appearance was still more 
extensive. Some of the w'ater placed in a glass was of a pale 
reddish tint; and, examined under a microscope, was seen to 
swarm with minute animalcula darting about,' and often explod** ^ 
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ing. Their shape is oval, and contracted in the middhl hf a 
ring of vibrating curved ciH». It was, however, difficult 
to examine them with care, for almost the instant motion ceased, 
even while crossing the field of vision, their bodies burst* Some* 
times both ends burst at once, sometimes only one, and a quan* 
tity of coarse, brownish, granular matter was ejected. The 
aidmal an instaift before bursting expanded to half again its 
natural size ; and the explosion took place about fifteen seconds 
after thl- ilpid progressive motion had ceased : in a few cases it 
was preceded for a short interval by a rotatory movement on the 
longer axis. About two minutes after any number were isolated 
in a drop of water, theytthus perished. Tht animals move with 
the narrow apex forwavds, by the aid of their vibratory ciiiie, 
and generally by rapid starts. They are exceedingly minute, 
and quite invisible to the naked eye, only covering a space equal 
to the square of the thousandth of an inch. Their numbers 
were infinite ; fo^ the smallest drop of water which I could re- 
move contained very many. In one day we passed through two 
spaces of water thus stained, one of which alone must have 
extended over several square miles. What incalculable numbers 
of these microscopical animals ! The colour of the water, as 
seen at some distance, like that of a river which has flowed 
through a red clay district ; but under the shade of the vessel's 
side it was quite as dark as chocolate. The line where the red 
and«»blue wfltter joined was distinctly defined. The weather for 
some days previously had been calm, and the ocean abounded, to 
an unusual degree, with living creatures.* 

In the sea around Tierra del Fu^o* and at no great distance 
from the land, I have seen narrow lines of water of a bright red 
colour, from the number of Crustacea, which somewhat resemble 
in form lai^e prawns. The sealers call them whale*food. 
Whether whales feed on them I do not know ; but terns, cormo- 


* M. Lesson (Voyage de la Coqaille, tom. i., p. 255) mentions red water 
oi? Lima, apparently produced by same cause. Peron, the distinguished 

naturalist, in the Voyage aux Terres Australes, gives no less than twelve 
references to voyagers who have alluded to the discoloured waters of the sea 
(voL «. p. 2S9). To the references given by Peron may be added, Hum- 
boldt's Fers. Karr., vol. vi. p. 804 ; Flinders* Voyage, vol. i. p. 92 ; l..abil- 
, lardiere, vol. i. p. 287 ; Ulloa’s Voyage j Voya^ of the Astrolabe and of 
the CoquiUe ; Captain King's Survey of Austimia, &c. 
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rants, and immense herds of great unwieldy seals derive, on some 
parts of the coast, their chief sustenance from these swimming 
crabs* Seamen invariably attribute the discoloration of the 
water to spawn ; but I found this to be the case only on one 
occasion. At tlie distance of several leagues from the Archipe* 
lago of the Galapagos, the ship sailed through three strips of 
a dark yellowish, or mud-like water; these strips were some 
miles long, but only a few yards wide, and they were separated 
from the surrounding water by a sinuous ye> distiiml %iargin. 
The colour w^ caused by little gelatinous balls, about the fifth 
of an inch in diameter, in which numerous minute spherical 
ovule's were embedded : they were of two^listinct kinds, one being 
of a rtHltlish colour and ofadificrent shape from the other. I 
cannot form a conjecture as to what two kinds of animals these 
belonged. Captain Colnett remarks, that this appearance is 
very common among the Galajmgos Islands, *and that the direc- 
tion of the bands indicates that of the currents in the described 
case, however, the line wtus caused by the wind. Tlie only other 
ajjpearance which I have to notice, is a tiiin oily coat on the 
water whicli displays iridescent colours. I s^w a considerable 
tract of the ocean thus cuvere<I on the coast of Brazil ; the sea- 
men attributed it to the putrefying carcags of some whale, which 
probably was fioating at no great distance. I do not here men- 
tion the inimite gelatinous particles, hereafter to be ^^fe^red to, 
which are frequeiitly*dispersed throughoul the watar, for they 
are not sufficiently abundant to create any change of colour. 

There are two circumstances in the above accounts which 
appear remarkable : first, how do the various bodies which form 
the bands with defined (xlges keep together ? In the case of the 
prawn-like crabs, their movements were as coinstautaneous as in 
a regiment of soldiers ; but this cannot happen from any thing 
like voluntary action witli the ovules, or the confervae, nor is it 
probable among the infusoria. Secondly, w hat causes the length 
and narrowness of the bands? The appearance so much re- 
semblcjs that which may be seen in ^ v ery torrent, where the stream 
uncoils into long streaks the froth collected in the eddies, that 
I must attribute the efiect to a similar action either of the cur- 
rents of the air or sea* Under this supposition we must believe 
that the various organized bodies are pr^uced in certain fiivour- ^ 
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able places, and aie thence lemoved by the set of either wind or 
water* 1 confess, however, there is a very great difficulty in 
imagining any one spot to be the birthplace of the millions of 
millions of animalcula and confervse: for whence come the 
germs at such pomts ? — the parent bodies having been distri- 
buted by the windtplnd waves over the immense ocean. But on 
no other hypothesis can I understand their linear grouping. 1 
nmy add that Scoresby remarks, that green water abounding with 
pelagic bidmals is'invariably found in a certain past of the Arc- 
tic 1^. 
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RIO 1>£ JANEIRO. 

April Ath to July ofhj 1 832. — A few days after our arrival I 
became acquainted with an Englishman whd was going to visit 
his estate, situated, rather more thati a hundr^l miles from the 
ca{3ita], to the northward of Cape PVio. I gladly accepted his 
kind offer of allowing me to accompany him^ 

April Sth . — Our iJarty amounted to seven.. The first stage 
was very interesting. The day was powerfully hot, and as we 
passKKl through the woods, everj^ thing w|is motionless, excepting 
the large and brilliant butterflies, which lazily fluttered about. 
The view seen when crossing the hills behind Praia Qrapde was 
most beautiful ; the colours were intense, and the prev^ailing^int 
a dark blue ; the sky and the calm waters of the bay vied with 
each other in splendour. After passing through some cultivated 
country, we entered a forest, which in the grandeur of all its 
parts could not be exceetled. We arrived by midday at Itha- 
caia ; this small village is situated on a plain, and round the 
central house are the luits of the negroes. These, from their 
regular form and position, remimled me of the drawings of the 
Hottentot habitations in Southern Africa. ^As the moon rose 
early, we determincnl to start tlie same evening for our sleeping- 
place at the Lagoa Marica. As ft was growing dark we pass^ 
under one of the massive, bare, and steep hills of granite which 
are so common in this country. This spot is notorious from 
having been, for a long time, the residence of some runaway 
slaves, who, by cultivating a little ground near the top, con- 
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trived to eke out a eubsistence. At length theyireredigcovered, 
and a patty of soldiers being sent, the whole were seized with the 
exception of one old woman, who, sooner than again be led into 
slavery, dashed herself to pieces from the summit of the moun* 
tain. In a Roman matron this would have been called the noble 
liire of freedom: In a poor negress it is mere brutal obstinacy. 

continued riding for some hours. For the few last miles 
the road was intricate, and it passed tlirough a desert waste of 
marshes and lagoons. The scene by the dimmed light of the 
moon was most desolate. A few fireflies flitted by us ; and the 
solitary snipe, as it rc^ic, uttered its j)lairitive cry. The distant 
and sullen roar of the, sea scarcely broke the stillness of the 
night. 

• April 9th, --We left our mis€‘rable sleeping-place before sun- 
rise. The road passed throiigh a narrow sfuidy plain, lying 
between the sea and the interior salt lagoons. I'he number of 
beautiful fishing birtls, such as egrets and cranes, and the succu- 
lent plants assuming most fantastical forms, gave to the scene an 
interest w’hich it w^uld not otherwise have possessed. The few 
stunted trees wer^ loaded with parasitical plants, among wliich 
the beauty and delicious fragrance of some of the orchiclefie were 
most to be admired. As the sun rose, the day became extremely 
hot, and the reflection of the light and heat from the white sand 
was veiy distressing. We dinetl at Mandetiba ; the thermometer 
in the shade being 84°. The beautiful view of the distant wooded 
hills, reflected in the perfectly calm water of an extensive lagoon, 
quite refreshed us. As the v^nda* here was a very good one, and 
I have the pleasant, but rare remembrance, of an excellent din- 
ner, I will be grateful and presently describe it, as the type of 
its class. These houses are often large, and are built of thick 
upright posts, with bpughs interwoven, and afterwards plastered. 
They seldom have floors, and never glazed windows ; but are 
generally pretty well roofed. Universally the front part is open, 
forming a kind of verandah, in which ^tables and benches are 
placed. The bed-rooms join on each side, and here the passenger 
may sleep as comfortably as he can, on a wooden platform, 
covered by a thin straw mat. The v^nda stands in a courtyard, 
where the horses are fed. On first arriving, it was our custom 
VSnda, the Portuguese same for an inn. 
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to unsaddle the horses and give them their Indian corn ; then, 
with a low bow, to ask the setihdr to do us the favour to give us 
something to eat. “ Any thing you choose, sir,'* was his usual 
answer. For the few first times, vainly I thanked providence 
for having guided us to so good a man. The conversation pro- 
ceeding, the case universally became deplorajile. Any fish 
can you do us the favour of giving?” — ‘‘ Oh 1 no, sir.”-^^ Any 
soup ?” — “ No, sir.”— Any bread ?” — ‘‘ Oh k no, sir.” — “ Any 
dried meat “ Oh ! no, sir.*' If we were lucky, by waiting a 
couple of hours, we obtained fowls, ric^ and farinha. It not 
unfrequently happened, that we were obliged to kill, with stones, 
the poultry for our own supper. When, thoroughly exhausted 
by fatigue and hunger, we timorously hinted that we should be 
glad of our meal, the pompons, and (though true) most unsatis- 
factory answer was, “It will be ready when it is ready.” If we 
had dared to remonstrate any further, we should liave been told 
to proceed on our journey, as being too impertinent. The hosts 
are most ungracious and disagreeable in their manners ; their 
houses and their persons are often filthily dirty ; the want of the 
accommodation of forks, knives, and spoons is common ; and I 
am sure no cottage or hovel in England could be found in a 
state so utterly destitute of every comfort. At Campos Novos, 
however, we fared sumj)tuously ; having rice and fowds, biscuit, 
wine, and spirits, for dinner ; coffee in the*evening, ajid fish with 
coffee for breakfast. All this, with good food for the horses, 
only cost 2s. (yd. per head. Yet the host of this venda, being 
asked if he knew any thing of a whip which one of the party 
had lost, gniffly answ^ered, “ I low should I know"? why did you 
not take (jare of it ? — 1 suppose the dogs have eaten it.” 

Leaving Mandetiba, we continued to pass through an intricate 
wilderness of lakes ; in some of which were frosh, in others salt 
water shells. Of the former kind, I found a Limnsea in great 
numbers in a lake, into which, the inhabitants assured me that 
the sea enters once a year, and sometimes oftener, and makes the 
water quite salt. I have no doubt many interesting facts, in 
relation to marine and fresh water animals, might be observed 
in this chain of lagoons, which skirt the coast of Brazil. M. 
Gay* lias stated that he found iu the neighbourhood of Rio, 
Annales des Sciences Naturellcs for 1833. 
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was well suited to the climate* In the sitting-room gilded ch^ 
and sofas were oddly contrasted with the whitewashed walls^ 
thatched roof, and windows without glass. The house, together 
with the granaries, the stables, and w'orkshops for the blacks, 
who liad been taught various trades, formed a rude kind of quad- 
rangle ; in the centre of which a large pile of coffee was drying. 
These buildings stand on a little hill, overlooking the cultivated 
ground, and surrounded on every side by a wall of dark green 
luxuriant forest. The chief produce of tliis |>art of the country 
is coffee. Each tree is supposed to yield annually, on an average, 
two pounds; but some give as much as eight. Mandioca or 
cassada is likewise cultivated in great quantity. Every jmrt of 
this plant is useful : the leaves and stalks are eaten by the horses, 
and the roots are ground into a pulp, which, when pressed dry 
and baketl, forms the farinha, the prinqpal article of sustenance 
in the Brazils. It is a curious, though w'ell-know'n fact, that the 
juice of this most nutritmas plant is highly -poisonous. A few 
years ago a cow died at this Fazenda, in consequence of having 
drunk some of it. Senhor Figuireda told me that he had planted, 
the year before, one bag of feijao or b^ns, *and three of rice ; 
the former of which produced eighty, and the latteAhree hun- 
dred and twenty fold. The pasturage »iupports a fine stock of 
cattle, and the woods are so full of game, that a deer had been 
killed on each of the three previous clays. Thb prc^usion of 
food show ed itself at dinner, wJiere, if the tables did not groan, 
the guests surely did : for each person is expected to eat of every 
dish. One day, having, as 1 thought, nicely calculated so that 
nothing should go away untasted, to my utter dismay a roast 
turkey and a pig appeared in all their substantial reality. Dur- 
ing the meals, it was the employment of a man to drive out of 
the room sundry old hounds, and dozens of little black children, 
which crawled in together, at every opportunity. As long as the 
idea of slavery could be banished, there wias something exceed- 
ingly fascinating in this simple |ind patriarclial style of living : 
it was such a perfect retirement and independence from the rest 
of the world. As soon as any stranger is seen arriving, a large 
bell is set tolling, and generally some small cannon are fired. 
The event is thus announced to the rocks and woods, but to 
nothing else. One morning I walked out an hour before day- 
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light to adpire the solemn stillness of the scene $ at last^ the 
sileiiee was broken by the morning hymn, raised on high by the 
Mrhole body of the blacks; and in this manner their daily work 
is generally begun. On such fazendas as these, I have no doubt 
the slaves pass happy and contented lives. On Saturday and 
Sunday they work for themselves, and in this fertile climate the 
labour of two dajs is sufficient to support a man ami his family 
for the whole week. 

April 14/A.— Leaving Soct^go, M*e ro<Ie to another estate on 
the Rio Macae, which was the last ))atelt of cultivated ground in 
that direction. The e^ate was two and a half miles long, and 
the owner had forgotteif how many brcxid. * Only a very small 
piece had been cleareil, yet almost ever}” acre was capable of 
yielding all the various rich productioits of a tropical land. 
Considering the enonuuus area of Brazil, the proportion of cul- 
tivated ground can scarcely be considered as any thing, coni^mred 
to that which is left in the state of nature : at some future age, 
how vast a population it will support ! During the second day’s 
journey we found tire road so shut up, that it was necessary that 
a man should go ahead yiith a sword to cut away the creepers. 
The forest abounded witli beautiful objects ; among which the 
tree ferns, thougii not# large, were, from tiieir bright green 
foliage, and the elegant curvature of their fronds, most worthy 
of admiration. In the evening it raine^l very heavily, and 
although thb thermometer stood at 65®, 1 felt very cold. As 
soon as the rain ceased, it was curious to observe the extraordi- 
nary evaporation which commenced over the whole extent of the 
forest. At the height of a hundred feet the hills w^ere buried in 
a dense white vapour, which rose like columns of smoke from the 
most thickly -wooded parts, and especially from the valleys. I 
observed this phenontenon on several occasions ; I suppose it is 
owing to the large surface of foliage, previously heated by the 
sun’s rays. 

While staying at this estate^I was very nearly being an eye- 
witness to one of those atrocious acts which can only take place 
in a slave country. Owing to a quarrel and a law-suit, the 
owner was on the point of taking all the women a^d children 
from the male slaves, and selling them separately at the public 
auction at liio. Interest, and not any feeling of compassion, 
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prevented this act. Indeed, I do not believe the inhumanity of 
separating thirty families, who had lived together for many years, 
even occurred to the owner. Yet I will pledge myself, ;that in 
humanity and good feeling he was superior to th^pommon run 
of men. It may be said there exists no limit to the blindness of 
interest and selfish habit.* I may ir\ention one very trifling anec- 
dote, which at the time struck me more forcibly than any story 
of cruelty. I was crossing a ferry with a n^gro, who was un- 
commonly stupid. In endeavouring to make him understand, I 
talked loud, and made signs, in doing which I passed my hand 
near his face. lie, I suppose, thought I was in a passion, and 
was going to strike liim ; for instantly, Vith a frightened look 
and half-shut eyes, he dropped his hands. I shall never forget 
my feelings of siir[)rise, disgust, and shame, at seeing a great 
powerful man afniid even to wanl off* a bjow. directed, as he 
thought, at his face. This man had bci*n trained to a degrada- 
tion lower than the slavery of t|e most helplesj? animal. 

April IHM. — In returning we spent two days at Soc^go, and 
I employed them in collecting insects in the forest. The greater 
number of trtHJs, although so lolly, are not more than three or 
four feet in circumfert'nce. There are, of course, a few of much 
greater dimension. Senlior Manuel wdb then making a canoe 
70 feet in length from a solid trunk, which had originally been 
110 feet long, and of great thickness. •The contrlst 6f palm 
trees, growing amidst the common branching kinds, never fells 
to give the scene an iiitcrtropieal character. Here the Avoods 
were ornamented by the ('abbage Palm — one of the most beau- 
tiful of its family. With a stem so narrow tliat it might be 
clasped with the two hands, it wkves its elegant head at the 
height of forty or fifty feet above the ground. The woody 
creepers, themselves covered by other creepers, were of great 
thickne?® : some which I measured were two feet in circumference. 
Many of the older trees presented a very curibus appearance from 
the tresses of a liana hanging from their boughs, and resembling 
bundles of hay. If the eye Avas turned from the world of foliage 
above, to the ground l>eneath, it wns attracted by the extreme 
elegance of the leaves of the ferns and mimosm. The latter, in 
some parts, covered the surface Avith a brushwood only a fcAV inches ^ 
high. In walking across these thick beds of mimoces, a broad track 
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was marked by the change of shade, produced by the drooping of 
thdr sensitive petioles* It is easy to specify the individual objects 
cf admirMicai in these grand scenes ; but it is not possible to give 
Ip iuleq[iiato idea of the higher feelings of wonder, astonishment, 
and devotioii, which fill and elevate the mind. 

^ Soc%o, during the two first days, we 

retraced our step!. It was Very wearisome work, as the road 
geaoterally ran across a glaring hot sandy plain, not fer from the 
eoest* I noticed lhat each time the horse put its feot on the fine 
siliceous sand, a gentle chirping noise was produced. On the 
third day we took a different line, and passed through the gay 
little village of Madre lie Decs. This is dne of the principal 
lines of road in Brazil ; yet it was in so bad a state that no wheel 
vehicle, excepting the clumsy bullock* waggon, could pass along. 
In our whole journey we did not cross a single bridge built of 
stone ; and those made of logs of wood were frequently so much 
out of repai^ that it was necessary to go on one side to avoid 
them. All distances are inaccurately known. The road is 
often marked by ciwsses, in the place of milestones, to signify 
where human blood has been spilled On the evening of the 
23rd we arrived at Bio, having finished our pleasant little ex- 
cursion. 4 

During tiie remainder of my stay at Kio^I resided in a cottage 
at Botofogd Bay. It was impossible to wish for anything more 
delightfiil than thus to spend some weeks in so magnificent a 
country. In England any person fond of natural history enjoys 
in his walks a great advantage, by always having something to 
attract his attention ; but in these fertile climates, teeming with 
life, the attractions are so numerous, that he is scarcely able to 
walk at all. * 

The few observations which I was enabled to make were 
almost exclusively «confined to the invertebrate animals. The 
existence of a division of the genus Planaria, which inhabits the 
dry land, interested me much. These animals are of so simple a 
structuiii, that Cuvier has arranged them with the intestinal 
worms, though never found within the bodies of other animals. 
Numerous species inhabit both salt and fresh water; but those to 
which I allude were found, even in the drier parts of the forest. 
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beneath logs of rotten wood, on which I believe they feed. In 
general form they resemble little slugs, but are very much nar- 
rower in proportion, and several of the species are beautifully 
coloured with longitudinal stripes. Their structure b very 
simple: near the middle of the under or cfawling surface there 
are two small transverse slits, from the anterior one* of which a 
&nnel*8haped and highly irritable mouth can \k protruded. For 
some time after the rest of the animal was completely dead from 
the effects of salt water or any other cause,* thb organ still re- 
tained its vitality. 

I found no less than twelve different sflecies of terrestrial Pla- 
narise in different* parts of the southern hembphere.* Some 
specimens which I obtained at Van Dieraenb Land, I kept alive 
for nearly two months, feeding them on rotten wood. Having 
cut one of tliera transversely into two nearljj equal parts, in the 
course of a fortnight both had the shape of perfect animals. 1 
had, however, so divided the body, that ont^of tlm halves con- 
tained both the inferior orifices, and the other, in consequence, 
none. In the course of twenty-five days frrnn the operation, the 
more perfect half dould not have l>een (iistmgtibhed from any 
other specimen. The other had increased much in size ; and to- 
wards its posterior end, a clear sjmcei was formed in the pa- 
renchymatous mass, in which a nidiinentary cup-shaped mouth 
could clearly be distinguished ; on the upder surface, however, 
no corresponding slit was yet open. If the increasefl heat of the 
weather, as we ap[iroached the equator, had not destroyed all 
the individuals, there can lo no doubt that this last step would 
have completed its structure. Although so well-known an ex- 
periment, it was interesting to watch the gradual production of 
every essential organ, out of the simple extremity of another 
animal. It is extremely ditheult to preserve these Planariee ; as 
soon as the cessation of life allows the ordinary laws of change 
to act, their entire bodies become soft and fluid, with a rapidity 
which I have nlv^er seen equalled* 

I first visited the forest in which these Planariss were found, 
in company with an old Portuguese priest who took me out to 
hunt with him. The sport consisted in turning into' the cover 

* I have described and named these species in the * Annals of Nat 
vol. xiv. p. 241. 
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a few dogs, and then patiently waiting to #re at any animal 
which might apjpear* We were accompanied by the son of a 
li^ghbonring fanner — a good specimen of a wild Broudlian 
youth. He was dressed in a tattered old shirt and trousers, and 
hatd his head uncovered : he carried an old-fashioned g^n and a 
large knife. The habit of cany'ing the knife is universal ; and 
in traversing a tlifck wood it is almost necessary, on account of 
the creeping plants. The frequent occurrence of nuinJer may 
be partly attribute! to this habit. 'I'he Brazilians are so dex- 
terous with the knife, tliat they can throw it to some distance 
with precision, and wfth sufficient force to cause a fatal wound. 
I have seen a number of' little boys practLsinjfef this art as a game 
of play, and from their skill in hitting an upright stick, they 
promised well for more c^arnest attempts. My companiofi, the 
day before, had shot two large l)earfkHl monkeys. I'hese ani- 
mals have prehensile tails, the extremity of which, even after 
death, can si^port the whole weight of the body. One of them 
thus remaini^ fast to a branch, and it was iiecessaiy^ to cut down 
a hrge tree to procure it. This was soon effected, and down 
came tree aitd monkey with an awful craslt. Our day’s sport, 
besides the monkey, was confined to sundry small green parrots 
and a few toucans. I ^jrofited, however, by my acquaintance 
with the Portuguese padre, for on another occasion he gave me 
a fine specimen of the Xagouaroundi cat. 

Bvery on'fe has heard of the beauty of the scenery near Boto- 
fogo. The house in which I lived was sealled close beneath the 
well-known mountain of the Corcovado. It has been remarked, 
with much tnith, that abruptly conical hills are characteristic of 
the formation which Humboldt designates as gneiss-granite. 
Nothing can be more striking than the effect of these huge 
rounded masses of naked rock rising out of the most luxuriant 
vegetation. 

I was often interested by watching the clouds, which, rolling 
in from seaward, formed a bagk just beneath fhe highest point 
of the Corcovado. This mountain, like most others, when thus 
partly veiled, appeared to rise to a far prouder elevation than its 
real height of 2300 feet. Mr, Daniell has observed, in his me- 
teo]X)logical essays, that a cloud sometimes appears fixed on a 
'mountain summit, while the wind continues to blow over it. 
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The aame pheeomenoii here presented ft elightly different ftppeer* 
anoe* In this case the cloud was clearly seen to curl over, and 
rapidly pass by the summit, and yet was neither diminished nor 
increased in size. The sun was setting, and a gentle southerly 
breeze, striking against the southern sale of the rock, mingled 
its current with the colder air above ; and the vapour was thus 
condensed ; but as the light wreaths of cloud passed over the 
ridge, and came within the influence of the warmer atmosphere 
of the nortl^m sloping bank, they were hnmediately redis- 
solvecl. 

The climate, during the months of May and June, or the be- 
ginning of winter, was delightful. Thesnean temperature, from 
observations taken at nine o’clock, both morning and evening, 
was only 72'. It often rained heavily, but the drjdng southerly 
winds soon again rendered the walks pleasant. One morning, 
in the course of six hours, 1.6 inches of rain fell. As this 
storm passed over the forests which surround the Corcovado, 
the sotirid pro<lact*d by tiie drops pattering on the cl^intless mul- 
titude of leaves was very remarkable ; it c^uld l>e iieard at the 
distance of a quarter of a mile, and was Iikt» the rushing of a 
great body of water. After the hotter days, it was delicious to 
sit quietly in the garden and watch the (?veriing piiss into night. 
Nature, in these climes, chooses her vocalists from more humble 
performers than in Kurope. A small fryg, of the gem^s Ilyia, 
sits on a blade of grass about an inch above the surface of 4lie 
water, and sends forth a pleasing chirp : when several are to- 
gether they sing in harmony on different notes, I had some 
difliculty in catching a specimen of this frog. The genus Hyla 
has its toes terminated by small suckers ; and I found this animal 
could crawl up a pane of glass, when placed absolutely perpen- 
dicular. Various cicadm and crickets, at. the same time, keep 
up a ceaseless shrill cry, but which, softened by the distance, is 
not unpleasant. Every evening after darlt, this great concert 
commenced ; and often have I sat listening to it, until my atten- 
tion has been drawn away by some curious passing insect. 

At these times the flreflies are seen flitting about from hedge 
to hedge. On a dark niglit the light can be seen at about two 
hundred paces distant. It is remarkable that in all the different 
kinds of glowworms, shining elaters, and various marine animab * 
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(such as the Crustacea, m^usae, nerdtte, a coralliiwa of the genus 
Clytia, and Pyrosoma), which I have observed, the light has 
been of a well^tnarked green colour. All the tiredies, which I 
caught here, belonged to the Latnpyridm (in which family the 
English glowworm is included), and the greater number of spe- 
dmens were of Larapyris occidentalis.* I found that this insect 
emitted the most brilliant flashes when irritated : in the intervals, 
the abdominal rings were obscure^!. The flash was almost co- 
instantaneous in the two rings, but it was just perceptible first 
in the anterior one. The shining matter was fluid and very ad* 
hesive: little spots, where the skin had been torn, continued 
bright with a slight scintillation, whilst the ii.ninjured parts were 
obscured. When the insect was decapitated the rings remained 
uninterruptedly bright, but not so brilliant as before : local irri- 
tation with a needle always increased the vividness of the light. 
The rings in one instance retained their luminous property nearly 
twenty-four ^ hours after the death of the insect. From these 
fects it wodid appear probable, that the animal lias only the 
power of concealing or extinguishing the light for short inter- 
vals, and that at ether times the display is involuntary. On the 
muddy and wet gravel -walks I found the larvse of this lampyris 
in great numbers : they^resenibled in general form the female of 
the English glowworm. These larvap possessed but feeble 
luminous powers; veyy differently from their parents, on the 
slightest tobch they feigned death, and ceased to shine ; nor did 
irritation excite any fresh display. I kept several of them alive 
for some time : their tails are very singular organs, for they act, 
by a well-fitted contrivance, as suckers or organs of attachment, 
and likewise as reservoirs for saliva, or some such fluid. I re- 
peatedly fed them on raw meat ; and I invariably observed, that 
every now and then the extremity of the tail was applied to the 
mouth, and a drop of fluid exuded on the meat, which was then 
in the act of being consumed. The tail, notwithstanding so 
much practice, does not seem to be able to find its way to the 
mouth ; at least the neck was^ always touched first, atid appa- 
rently as a guide. 

♦ I am greatly indebted to Mr. Waterhouse for his kindness in naming 
for me this and many other insects, and in giving me much valuable assist- 
ance. 




1832.]. 


BOTANIC GARDEN. 


m. 

When we were at Bahia, an elater or beetle (Pyrophoiiig In- 
minosus, Illlg.) seemed the most common luminous insect. The 
light in this case was also rendered more brilliant by irritation. 
I amused myself one day by observing the springing powers of 
this insect, which have not, as it appears to me, been properly 
described.* The elater, when placed on its back and preparing 
to spring, moved its head and thorax backwards, so that the 
pectoral spine was drawn out, and rested on the edge of its 
sheath. The, same backwarfl movement beiftg continued, the 
spine, by the full action of the muscles, was bent like a spring ; 
and the insect at this moment rested on the extremity of its head 
and wing-cases. The effort being suddenly relaxed, the head 
and thorax flew up, and in consequence, the base of the wing- 
cases struck the supporting surface with such force, that the 
insect by the reaction was jerked upwards to the height of one 
or two inches. The projecting points of the thorax, and the 
sheath of the spine, servecl to steady the whole, body during the 
spring. In the descriptions which I have read, sumcient stress 
does not appear to have been laid on the elasticity of the spine : 
so sudden a spring could not be the result of simple muscular 
contraction, without the aid of some mechanical contrivance. 

\ 

On several occasions I enjoyed some short but most pleasant 
excursions in the neighbouring country.^ One day* I went to 
the Botanic Garden, where many plants, well knowTi for their 
great utility, might be seen growing. The leaves of the cam- 
phor, pepper, cinnamon, and clove trees were delightfully aro- 
matic ; and the bread-fruit, the jaca, and the mango, vied with 
each other in the magnificence of their foliage. The landscape 
in the neighbourhood of Bahia almost takes its character from 
the two latter trees. Before seeing them,* I had no idea that 
any trees could cast so black a shade on the ground. Both of 
them bear to the evergreen vegetation of the^ climates the same 
kind of relation which laurels and hollies in England do to the 
lighter green of the deciduous trees. It may be observed, that 
the houses within the tropics are surrounded by the most beau- 
tiful forms of vegetation, because many of them are at the same 


Kirby’s Entomology, vol. ii., p. 317. 
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time most useful 'to man* Who can doubt that these qualities 
are united in the banana, the cocoa-nut, the many kinds of palm, 
the orange, and the bread-fruit tree? 

During this day I was particularly struck with a remark of 
Humboldt^s, who often alludes to ^‘the tliin vajwur which, with- 
out changing the transparency of the air, renders its tints more 
harmonious, ancl softens its effects.” This is an appearance 
which I have never observed in the temperate zones. The at- 
mosphere, seen Ufiroug'li a short space of half or three quarters 
of a mile, was perfectly lucid, but at a greater distance all 
colours were blended jiito a most beautiful haze, of a piile French 
grey, mingled with a Jittle blue. The copdition of the atmos- 
phere between the nioruing and about noon, when the eflect 
was most evident, laid undergone little change, exce[)ting in its 
dryness. In the interval^ the ditferettce l>etwe<*n the dew pcdiit 
and temperature h»i increased from 7®. o to 17®. 

On another occasion I started early and \valke<J to the Gavia, 
or topsail mountain. Tfie air wa.H delightfully c«h)1 and fra- 
grant; and the drops of dew still glittered on the leaves of the 
large liliaceous plants, which shaded the streamlets of clear 
water. Sitting down on a block of granite, it was delightful to 
watch the various insects and birds as they fle>v past. 'Fhe 
humming-bird seems particularly fond of such shady retired 
spots. Whenever I saw these little creatures buzzing round a 
flower, with their whigs vibrating so rapidly as to be scarcely 
visible, I was reminded of the spliinx moths : their movements 
and habits are indexed in many respects veiy' similar. 

Following a pathway I entered a noble forest, and from a 
height of five or six hundred feet, one of thase splendid views 
was presented, which are so common on every side of Rio. At 
this elevation the landscape attains its most brilliant tint ; and 
every form, every shade, so completely surpasses in magnificence 
all that the European has ever beheld in his own country, that 
he knows not how to express his feelings. The general effect 
frequently recalled to my mind the gayest scenery, of the Opera- 
house or the great theatres. I never returned from these excur- 
sions empty handed. This day I found a specimen of a curious 
fungus, called Hymenophallus. Most people know the English 
Phallus, ^wbich in autumn taints the air with its odious smell : 
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this, however, 08 the entomologist is aware, is to some of our 
beetles a delightful fragronee* & was it here ; for a Strongylus, 
attracted by the odour, alighted on the fungus as I carried it in 
my hand. We here see in two distant countries a similar rela- 
tion between plants and insects of the same families, though the 
species of both are different. When man is tlie agent in intro- 
ducing into a country a new species, this relation is often 
broken : as one instance of this I may mention, that the leaves 
of the cabbages and lettuces, which in England afford food to 
such a multitude of slugs and caterpillars, in the gardens near 
Rio are untouched. * 

During our stay at Brazil I made a large collection of insects. 
A few general observations on the comparative importance of 
the different orders may be interesting to the English entomolo- 
gist. The large and brilliantly-coloured Lepidoptera bespeak 
the zone they inhabit, far more plainly than any other race of 
animals. I allude only to the butterflies ; for Slie moths, con- 
trary to what might have been expected from the rankness of th^ 
vegetation, certainly appeared in much fewct numbers than in 
our own temperate regions. I was much surprised at the 
habits of Papilio feronia. This butterfly is not uncommon, and 
generally frequents the orange-groves. i%lthough a high flier, 
yet it very frequently alights on the trunks of trees. On these 
occasions its head is invariably placed downwards ; and itsVin^ 
are expandal in a horizontal plane, insteatl of being foiled verti- 
cally, as is commonly the case. This is the only butterfly which 
I have ever seen, that uses its legs for running. Not being 
aware of this fact, the insect, more than once, as I cautiously 
a[)proached with my forceps, shuffled on one side just as the in- 
strument was on the point of closing, and thus escaped. But a 
far more singular fact is the power which this species possesses 
of making a noise.* Several times when a pair, probably male 

* Mr. Doubleday has lately described, (before the Entomological Society, 
March 3rd, 1845) a peculiar structure iii»the wings of this butterfly, which 
seems to be the means of its making its noise. He sayS| “ It is remarkable 
for having a sort of drum at the base of the fore wings^ between the costal 
nervure and the suboostah These two nervures, moreover, have a peculiar 
screw-like diaphragm or vessel in the interior.” I find in Lanj^orff’s 
travels (in the years 1808-7, p. 74) it is said, that in the island of Cathe- 
rine’s on the coast of Brasil, a butterfly calM Fbbrua Hoflinanseggi, makes 
a noise, when flying away, like a rattle. 

D 
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and female^ were chasing each other in an irr<^ular course, 
thqr passed within a few yards of me ; and 1 distinctly heard 
% noise, similar to that produced by a toothed 

idM pnidog under a spring catch. The noise was conti* 
ai t^ri< ipUtmls, and could be difdinguished at about 
: I lun oertatn Ihene is no error ip the 

observation, 

. |waa disappointed in the genmal aspect of the Coleoptenu 
The number of minute and obscurely-coloured beetles is exceed- 
ingly fpreat.* The cabinets of Europe can, as yet, boast only of 
the largm* species from tropical climates. It is sufficient to 
disturb the composure of an entomologist’s mind, to look forward 
to the future dimensions of a complete catalogtte. The canitvorous 
beetles, orCarabidae, appear in extremely few numl>ers within the 
tropics : this is the more remarkable when compared to the 
of the carnivorous quadrupeds, which are so abundant in hot 
countries. I was struck with this observation both on entering 
and when I saw the many elegant and active forms of 
Harpalidae re-appearing on the temperate plains of La Plata. 
Do the very numerous spiders and rapacious Hymenoptera sup- 
ply the place of the carnivorous beetles ? The carrion-feeders 
and Brachelytera are jery uncommon ; on the other hand, the 
Bbyncophora and Chrys^)melidse, all of which depend on the 
vegetable world for 4 ^ubsistence, are present in as^nishing nrim- 
btos, I do not here refer to the number of diderent species, but 
to that of the individual insects ; for on this it is that the most 
striking character in the entomology of different countries de- 
pends. The orders Orthoptera and Hemiptera are {mrticularly 
numerous ; as likewise is the stinging division of the llymeno- 
ptera; the bees, perhaps, being excepted. A person, on first 
entering a tropical forest, is astonished at the labours of the ants : 
well-beaten paths , branch off in every direction, on which an 
army of never- failing foragers may be seen, some going forth, 

♦ I may mention, as a common instance of one day’s (June 2Sr<l) collect- 
ing, when 1 was not attending particularly to the Ooleoptera, that I caught 
sixty-eight species of that order. Among these, there were only two of the 
<>rabt<£B, four Brachelytra, fifteen Rhyncophora, and fourteen of the Cbry- 
somelidse. Thirty-seven sp^ies of Arachnidte, which 1 brought home, will 
be sufficient to prove that i was not paying overmuch attention to the gene- 
rally ffivoured order of Coleoptera. 
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and others returning, burdened with pi^es of green leaf, ofiteii 
larger than their own bodies. 

A small dark-coloured ant sometimes migrates in countlew 
numbers. One day, at Bahia, my attention was drawn by 
setting many ibidem, cothriMheB^ other inseeta, and Mm 
lisards, rushing In the greater agitation aevoss a bare pleee of 
ground, A little way behind, every stalk and IcidT was btokeUM 
by a small ant. The swarm having crossed^ the bare space, 
divided itself, ^and descended an old wall. By this means many 
insects were fairly enclosed ; and the efforts which the poof little 
creatures made to extricate themselves from such a death were 
wonderful. When the ants came to the foad they changed their 
course, and in narrow hies reascended the wall. Having placed 
a small stone so as to intercept one of the lines, the whole body 
attacked it, and then immediately retired, JShortly afterwards 
another body came to the charge, and again having i&iled to 
make any impression, this line of march was entirely given up. 
By going an inch round, the hie might hav^ avoided the stone, 
and this doubtless would have happened, if Itfiad been originally 
there : but having been attacked, the lion-hearted little warriors 
scorned the idea of yielding. 

Certain wasp-like insects, which constrAct in the comers of the 
verandahs clay cells for their larvas, are very numerous in the 
neighbourhood of Rio, These cells they stuff full of half-dead 
spiders and caterpillars, which they seem wonderfully to know- 
how to sting to that degree as to leave them paralysed but alive, 
until their eggs are hatchcnl ; and the larvie feed on the horrid 
mass of powerless, half-killed victims — ^a sight which has been 
described by an enthusiastic naturalist * as curious and pleasing ! 

I was much interested one day by watching a deadly contest 
between a Pepsis and a large spider of the genus Lycosa. The 
wasp made a sudden dash at its prey, and then flew away : the 
spider was evidently wounded, for, trying to escape, it rolled down 
a little slope, but had still strength sufficient to crawl into a 
thick tuft of grass. The wasp soon returned, and seemed sur- 

♦ la a MS. in the British Museam by Mr. Abbott, who made his observ- 
ations in Georgia; see Mr. A. White’s paper in the ‘ Annals of Nat Hist,’ 
vol. vii. p. 472. Lieut. Hutton has described a sphex with similar habits in * 
India, in the * Journal of the Asiatic Society,’ vol. i., p. 556. 
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prised at.mt iminediately fiiidiiig its victim* It t)i^ cominenced 
m regular a hunt as ever hound did after fox ; making short 
smnidireular caats^ and all the time rapidly vibrating its wings 
and antmmm* The spider, though well concealed, was soon dis* 
covered ; and the wasp, evidently still afraid of its adversary’s 
jaws, after much manceuvring, inflicted two stings on the uiKier 
aide of its thora^. At last, carefully examining with its antennae 
the now motionless spider, it proceed to drag away the body* 
But I stopped both tyrant and prey.* r 

The number of spiders, in proportion to other insects, is here 
compared with England very much larger; perhaps more so 
than with any other division of (he articulate animals. The 
variety of species among the jumping spiders appears almost 
infinite. The genus, or rather ikmily of Ej)eira, is here charac<» 
terixed by many singular forms ; some species have {minted coria- 
ceous shells, others enlaiged and spiny tiblse. Every {)ath in the 
forest is barricaded with the strong yellow web of a species, 
belonging to the same division with the Epeira clavipes of Fa- 
hricius, which was formerly said by Sloane to make, in the West 
Indus, webs so i^trong as to catch birds. A small and pretty 
kind <f spider, with very long fore-legs, and which appears to 
belong D an undescribed genus, lives as a parasite on almost 
every me of these webs. I suppose it is too insignificant to 
noticri by’ the great Epeira, and is therefore allowed to prey on 
tHh ninute insects, which, adhering to the lines, would, otherwise 
be wasted. When frightened, this little spider either feigns 
4^th by extending its front legs, or suddenly drops from the 
web. A large Epeira of the same division with Epeira tubercu- 
lata and conica is extremely common, especially in dry situations. 
Its web, which is generally placed among the great leaves of the 
common agave, is ^metimes strengthened near the centre by a 
pair or even four zigzag ribbons, which connect two adjoining 
rays. When any « large insect, as a grasshopper or wasp, is 
caught, the spider, by a dextrous movement, makes it revolve 
very rapidly, and at the same time emitting a band of threads 

• Don Felix Azara (vol. i., p. 1 75), mentioning a hjrmenopteTOUs insect, 
probably of the same genus, says, he saw it dragging a dead ^fder through 
tall grass, in a straight line to its nest, which was one hundred and sixty- 
three paces distant He adds that the wasp, in order to find the road, every 
now and then made ^ demi-tonrs dVnviron trois palmes.** 
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from its spinners/ «)on ehVelops its prey in a esse like the cocoon 
of a silkworm. The slider now examines the powerless victim, 
and gives the &tal bite on the hinder part of its thorax ; then 
retreating, patiently waits till the poison has taken effect. The 
Tirolence of this poison may be judged of from the feet that in 
half a minute I opened the mesh, and found a large wasp quite 
lifeless. This Epeira always stands with its head downwards 
near the centre of the web. When disturbed^^ it acts differently 
according to* circumstances : ft there is a thicket below, it 
suddenly fells down ; and I have distinctly seen the thread from 
the spinners lengthened by the animal wfiile yet stationary, as 
preparatory to its fall. If the ground is clfear beneath, the Epeira 
seldom fells, but moves quickly through a central passage from 
one to the other side. When still further disturbed, it practises 
a most curious manoeuvre : standing in the giiddle, it violently 
jerks the web, which is attached to clastic twigs, till at last the 
whole acquires such a rapid vibratory movement, that even the 
outline of the spider’s body becomes indistinct. 

It is well known that most of the British sjfSders, whed a laige 
insect is caught in their webs, endeavour to cut the lines and 
liberate their prey, to save their nets from being entirely spoiled; 

I once, however, saw in a hot-house in SlJropshire a large female 
wasp caught |n the irregular web of a quite small spider ; and 
this spider, instead of cutting the web, inest perseveringiy con- 
tinued to entangle the body, and especially the wings, of fts 
prey. The wasp at first aimed in vain repeated thrusts with 
its sting at its little antagonist. Pitying the wasp, after allow- 
ing it to struggle for more than an hour, I killed it and put 
it back into the web. The spider soon returned; and an 
hour afterwards I was much surprised to find it with its jaws 
buried in the orifice, through which the sting is protruded by 
the living wasp. I drove the spider away two or three times, 
but for the next twenty-four hours I always found it again 
sucking at the same place. TIiMpider became much distended 
by the juices of its prey, which was many times larger than 
itself. 

I may here just mention, that I found, near St. F6 Bajada, 
many large black spiders, with ruby-coloured marks on their ^ 
backs, having gregarious habits. The webs were placed verti-* 
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eepmOed firm eiudi other hf a space of about two fiset, but were 
aB attadied to certain common lines* which were of great length, 
and mLteuded to all parts of the community. In this manner the 
t<qpe of some large bushes were enoompas^ by the united nets. 
Axara^ has described a gregarious spider in Paraguay, which 
Walekenaer thihks must be a Tfaeridion, but probably It is an 
J^prira, and perhaps even the same species with mine. I cannot, 
however, recollect seeing a cdhtral nest as large as a hat, in 
which, during autumn, when the spiders die, Azara says the eggs 
are deposited. As all the spiders which I saw were of the same 
size, they must have been nearly of the Atme age. This gre- 
garious habit, in so typical a genus as Epeira, among insects, 
which are so bloodthirsty and solitary that even the two sezes at- 
tack each other, U a very singular fact. 

In a loAy valley of the Cordillera, dear Mendoza, I found 
another spider with a singularly-formed web. Strong lines 
radiated in a vertical plane from a common centre, where the 
insect bad its station ; but only two of the rays were connected 
by asymmetrical mesh-work ; so that the net, instead of being, as 
is generally the case, circular, consisted of a wedge-shaped seg- 
ment. All the webs Were similarly constructed. 

* Azara'e Voyage, vol. i„ p. 213. 
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MALDONADO. ^ 

July 5fA, 1832 .— In the morning we got under way, and 
stood out of the splendid harbour of Rio de Janeiro. In our 
passage to the Plata, we saw nothing particular, excepting on 
one day a great shoal of porpoises, many hundreds in number. 
The whole sea was in places furrowed by them ; and a most 
extraordinary spectacle was presented, as hundreds, proceeding 
together by jumps, in which their whole l^ies were exposed, 
thus cut the water. When the ship was running nine knots an 
hour, these animals could cross and recross the bow^s with the 
greatest ease, and then dash away rightVihead. As soon as we 
entered the estuary of the Plata, the weather was very unsettled. 
One dark night we were surrounded by numerous s&Sth and 
penguins, which made such strange noises, that the officer on 
watch reported he could hear the cattle bellowing on shore. 
On a second night we witnessed a splendid scene of natural fire- 
works; the mast-head and yard-arm -ends shone with St. Elmo’s 
light ; and the form of the vane could almost be traced, as if it 
had been rubbed with phosphorus. The sea was so highly lumi- 
nous, that the tracks of the penguins werfe marked by a fiery 
wake, and the darkness of the sky was momentarily illuminated 
by the most vivid lightning. 

When within the mouth of the river, I was interested by ob- 
serving how slowly the waters of the sea and river mixed. The 
latter, muddy and discoloured, from its less specific gravity, 
floated on the surface of the salt water. This was curiously 
exhibited in the wake of the vessel, where a line of blue water ^ 
was seen mingling in little eddies, with the adjoining fiuid. 
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July2^th . — We anchoreil at Monte Video. The lieagle wjis 
employeti in surveying the extreme southern and east«‘rn coasts 
of America, south of the Plata, during' the two succeed ling years. 
To prevent useless repetitions, I will extract those parts of luy 
journal which refer to the same districts, without always atteiaU 
ing to the order in which we visited them. 

MAJLDONADO«is s\tuatai on the northern bank of tlie Plata, 
and not \ery far from the mouth of the e.stuary. It is a most 
quiet, forloni, little town ; built, as is universaUy the case in 
these countries, with the streets running at right angles to each 
other, and having in Hie middle a large pla/ai or square, w hicli, 
from its size, renders tlte scuintiness of the fA)pulation more evi- 
dent. It possesses scarcely any trade ; the exports being con- 
fined to a few hides and living cattle. The inhabitants are cfdcfiy 
landowners, together with a few shopkeejxjrs and the neces- 
sary tradesmen, such as blacksmiths and carpenters, who do nearly 
all the business fqr a circuit of fifty miles round. The town is 
separated from the river by a band of sand-hillocks, about a mile 
breed: it is surrouaded, on all other sides, by an open slightly- 
ululating eountsry, covered by one uniform layer of fine green 
t^» on which countless herds of cattle, sheep, and horses gmie. 
There is very little land cultivated even close to the town. A 
few hedges, made of cacti and agave, mark out wbeie some wheat 
or Indira com has b^ planted. Tiie features of the country 
are very sihiilar along the whole northern bank of the Plata. 
The only difference is, that here the granitic hills are a little 
bolder. The scenery is very uninteresting ; there is scarcely a 
house, an enclosed piece of ground, or even a tree, to give it an 
air of cheerfulness. Yet, after being imprisoned for some time 
in a sliip, there is a charm in the uncoiifined feeling of walking 
over boundless plains of turf. Moreover, if your view is limited 
to a small space, many objects possess beauty. Some of the 
smaller birds are ^brilliantly coloured ; and the bright green 
sward, hrowled short by the ^cattle, is ornamented by dwarf 
flowers, among which a plant, looking like the daisy, claimed 
the place of an old friend. What would a florist say to whole 
liacts so thickly covered by the Verbena mellndres, as, even at a 
distance, to appear of the most gaady scarlet ? 

1 staid ten weeks at Maldonado, in which time a nearly perfect 



1832.] IGNORANCE OF THE PEOPLE. 41 

collection of the animals, birds, and reptiles, was procured. 
Before making any observations respecting them, I will give an 
account of a little excursion I made as far as the river Polanco, 
which is about seventy miles distant, in a northerly direction. 
I may mention, as a proof how cheap everything is in this 
country, that I paid only two dollars a day, or eight shillings, 
for two men, togetimr with a troop of about a dozen riding- 
horses. My companions were w^ell armed^ with pistols and 
sabres ; a precaution w'hich I thought rather unnecessary ; but 
the first piece of new s we heard was, that, the day before, a tra- 
veller from Monte Video had been found*dead on the road, with 
his throat cut. Tliis happened close to*a cross, the record of a 
fonner raunler. 

On the first night w^e slept at a retired little country-house; 
and there I soon found out that I possessed Jwo or three articles, 
especially a pocket compass, which created unbounded astonish* 
ment* In every house I was asked to show th« compass, and by 
its aidf together with a map, to point out the direction of various 
places. It excited the liveliest admiratidh that a perfect 
stranger, should know the road (for direction knd road are ayno* 
nymous in this open country) to places where I had never been. 
At one house a young woman, who was^Il in bed, sent to entreat 
me to come and show her the compass. If their surprise was 
great, mine was greater, to find such ignorance among people 
who possessed their thousands of cattle, and estanc&s of great 
extent. It can only be accounted for by the circumstance that 
this retired part of the country is seldom vfaited by foreigners. 
I was asked whether the earth or sun moved ; whether it was 
hotter or colder to the north ; where Spain was, and many other 
such questions. The greater number of the inhabitants had an 
indistinct idea that England, London, and 'North America, w^ere 
dififerent names for the same place $ but the better informed well 
knew that London and North America wens separsde countries 
close together, and that Englatad was a large town in London ! 
I carried with me some promethean matches, which I ignited by 
biting ; it was thought so wonderful that a man should strike 
fire with his teeth, that it was usual to collect the whole fiunily 
to see it ; I was once ofibred a dollar for a single one. Washing^ 
my &ce in the morning caused much speculation at the village 
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of Las Miiias; a superior tradesman closely cross-questioned me 
about so singular a practice ; and likewise why on board we 
wore our bea^s ; for he had heard from my guide that we did 
so. He eyed me with much suspicion ; perhaps he had heard of 
ablutions in the Mahomedan religion, and knowing me to be a 
heretick, probably he came to the conclusion that all hereticks 
were Turks. It is the general custom in this country to ask for 
a night’s lodging (it the first convenient house. The astonish- 
ment at the compass, and my other feats in jugglery, was to a 
certain degree advantageous, as with that, and the long stories 
my guides told of my breaking stones, knowing venomous from 
harmless snakes, collecting insects, &c., I repaid them for their 
hospitality. I am writing as if I had been among the inhabit- 
ants of central Africa : Banda Oriental would not be flattered 
by the comparison but such were my feelings at the time. 

The next day we rode to the village of Las Minas. The 
country was rathef more hilly, but otherwise ^ntinued the same ; 
an inhabitant of the Pampas4io doubt would have considered it 
as truly Alpine. The country is so thinly inhabited, that 
during the whole <}ay we scarcely met a single person. Las Minas 
is much smaller even than Maldonado. It is seated on a little 
plain, and is surroundecf by low rocky mountains. It is of the 
' usual symmetrical form ; and with its whitewashed church 
stimding in the cent^, had rather a pretty appearance. The 
outskirting houses rose out of the plain like isolated beings, 
without the accompaniment of gardens or courtyards. This is 
generally the ease in the country, and all the bouses have, in 
consequence, an uncomfortable aspect. At night we stopped at 
a pulperia, or drinking-shop. During the evening a great num- 
of Gauchos came in to drink spirits and smoke cigars: their 
appearance is very striking ; they are generally tall and hand- 
some, but with a proud and dissolute expression of countenance. 
They frequently wter their moustaches, and long black hair 
curlingdown their backs. Wkh their brightly-coloured gar- 
ments, great spurs clanking about their heels, and knives stuck 
as daggm (and often so used) at their waists, they look a very 
different face of men from what might be expected from their 
.name of Gauchos, or simple countrymen. Their politeness is 
excessive t tlicy never drink their spirits without expecting you 
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to taste it ; but whilst making their exceedingly graceful bow, 
they seem quite as ready, if occasion offered, to cut your throat. 

On the third day we pursued rather an irregular cotirse, as I 
was employed in examining some beds of marble. On the fine 
plains of turf we saw many ostriches (Stnithio rhea). Some of the 
flocks contained as many as twenty or thirty birds. These, when 
standing on any little eminence, and seen against the clear sky, 
presented a very noble appearance. I never ^et with such tame 
ostriches in any other part of the country : it was easy to gallop 
up within a short distance of them ; but then, expanding their 
wings, they made all sail right before the wind, and soon left the 
horse astern. * 

At night we came to the house of Don Juan Fuentes, a rich 
landed proprietor, but not personally known to either of my 
companions. On approaching the house pf a stranger, it is 
usual to follow several little points of etiquette : riding up slowly 
to the door, the salutation of Ave Maria is given, and until 
somebody comes out and asks youito alight, it is not customary 
even to get ofl’ your horse : the formal answer of the owner is, 
sin pecado concebida ” — that is, conceived without sin. Having 
entered the house, some general conversation is kept up for a 
few minutes, till permission is asked K> pass the night there. 
This is granted as a matter of course. The stranger then takes 
his meals with the family, and a room hi assigned ^hiiif, where 
with the horsecloths belonging to his recado (or saddle of the 
Pampas) he makes his bed. It is curious how similar circum* 
stances produce such similar results in manners. At the Cape 
of Good Hope the same hospitality, and very nearly the same 
points of etiquette, are universally observed. The difference, 
however, between the character of the Spaniard and that of the 
Dutch boor is shown, by the former nev^ asking his guest a 
single question beyond the strictest rule of politeness, whilst the 
honest Dutchman demands where he has beeh, whq|e he is going, 
what is his business, and evea how many brothers, sisters, or 
children he may happen to have. 

Shortly after our arrival at Don Juan’s, one of the large herds 
of cattle was driven in towards the house, and three beasts were 
picked out to be slaughtered for the supply of the establishment^ 
These halftwild cattle are very active; and knowing full well 
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the fatal lazo^ they led the homes a long and laborious chase. 
After witnessing the rude wealth displayed in the number of 
cattle, men, and horses, Don Juan’s miserable house was quite 
curious. The floor consisted of hardened mud, and the windows 
were without glass ; the sitting-room boasted only of a few of 
the roughest chairs and stools, with a couple of tables. The 
supper, altliough**several strangers were present, consisted of two 
huge piles, one of roast beef, the other of boiled, with some 
pieces of pumpkin : besides this latter there was no other vege- 
table, and not even a morsel of bread. For drinking, a laige 
earthenware jug of water served the whole party. Yet this man 
was the owner of several square miles of land, of which nearly 
every acre would produce corn, and, with a little trouble, all the 
common vegetables. The evening was spent in smoking, with a 
little impromptu singing, accompanied by the guitar. The sig- 
noritas all sat together in one corner of the room, and did not 
sup with the men. ^ 

So many works have been||vritten about these countries, that 
it is almost superfluous to describe either the lazo or the bolas. 
The lazo consists of a very strong, but thin, well-plaited rope, 
made of raw hide. One end is attached to the broad surcingle, 
which fastens together -^the complicated gear of the recado, or 
saddle used in the Pampas ; the other is terminat<3d by a small 
ring of iron or brass, by which a noose can be formed. The 
Gaucho, when he is going to use the lazo, keeps a small coil in 
his bridle-hand, and in the other holds the running noose, which 
is made very large, generally having a diameter of about eight 
feet. This he whirls round his head, and by the dexterous move- 
ment of his wrist keeps the noose open ; then, throwing it, he 
causes it to fall on any particular spot he chooses. The lazo, 
when not used, is tied up in a small coil to the after part of the 
recado. The bolas, or balls, are of two kinds : the simplest, 
which is chiefly used for catching ostriches, consists of two 
round stones, covered with leather, and united by a thin plaited 
thong, about eight feet long. The other kind differs only in 
having three balls united by the thongs to a common centre. 
The Gaucho holds the smallest of the three in his hand, and 
whirls the other two round and round his head ; then, taking 
aim, sends them like chain shot revolving through the air. The 
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balls no sooner strike any object, than, winding round it, they 
cross each other, and become firmly hitched. The size and 
weight of the balls varies, according to the purpose for which 
they are made: when of stone, although not larger than an 
apple, they are sent with such force as sometimes to break the 
leg even of a horse. I have seen the balls made of wood, and as 
large as a turnip, for the sake of catching these animals without 
injuring them. The balls are sometimes made of iron, and these 
can be hurle*! to the greatest distance. The*main difficulty in 
using either lazo or bolas is to ride so well as to be able at full 
speed, and while suddenly turning about, to whirl them so 
steadily round the Ahead, as to take aim : on foot any person 
would soon learn the art. One day, as I was amusing myself 
by galloping and whirling the balls round my head, by accident 
the free one struck a bush ; and its revolving motion being thus 
destroyed, it immediately fell to the grounci, and like magic 
caught one hind leg of my horse ; the other ball was then jerked 
out of my hand, anS the horse fai|ly secured. Luckily he was 
an old practised animal, and knew what it n^nt; otherw^ise he 
w ould probably have kicked till he had thro vn himself down. 
The Gauchos roared wdtii laughter; they cried out that they 
liad seen every sort of animal caught, but had never before seen 
a man caught by himself. 

During the two succeeding days, I reached the furthest* point 
which I was anxious to examine. The country worfi the sailie 
aspect, till at last the fine .green turf became more wearisome 
than a dusty turnpike road. We everywhere saw great, numbers 
of partridges (Nothura major). These birds do not go in coveys, 
nor do they conceal themselves like the English kind. It appears 
a very silly bird. A man on horseback by riding round and 
round in a circle, or rather in a spire, so as to approach closer 
each time, may knock on the head as many as he pleases. The 
more common method is to catch them with running noose, or 
little lazo, made of the stem of an ostrich’s feathei?, &stened to 
the end of a long stick. A boy on a quiet old horse will fre- 
quently thus catch thirty or forty in a day. In Arctic North 
America'*^ the Indians catch the Varying Hare by walking spirally 


* Uearue’s Journey, p. 383. 
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Yo^iid atid round wb^ ofi its form : the middle of the day 
is reckoned thC best time^ when the sun is higb^ and the shadow 
of the hunter not very long. 

On our return to Maldonado^ we followed rather a ditTerent 
line of road. Near Pan de Arucar, a landmark well known to 
all those who have sailed up the Plata, I stayed a day at the 
house of a most hospitable old Spaniard. Early in the morning 
we ascended the Sierra de las Animas. By the aid of the rising 
sun the scenery was almost picturesque. To the westward the 
view extended over an immense level plain as far as the Mount, 
at Monte Video, and to the eastward, over the mammillated 
country of Maldonado/i On the summit of^the mountain there 
were several small heaps of stones, which evidently had lain there 
for many years. My companion assured me that they were the 
work of the Indians in the old time. The heaps were similar, 
but on a much smaller scale, to those so commonly found on the 
mountains of Wal^s. The desire to signaiiz^ any event, on the 
highest point of the neighboi^ring land, seems an universal pas- 
sion with mankind.* At the present day, not a single Indian, 
either civilized or wild, exists in this part of the province ; nor 
am I aware that the former inhabitants have left behind them 
any more permanent records tlian these insignificant piles on the 
summit of the Sierra de las Animas. 

'The gerieral, and almost entire absence of trees in Banda 
Oriental is remarkable. Some of the rocky hills are partly co- 
vered by thickets, and on the banks of the larger streams, espe- 
cially to the north of Las Minas, willow-trees are not uncommon. 
Near the Arroyo Tapes I heard of a w'ood of palms ; and one of 
these trees, of considerable size, I saw near the Pan de Azucar, 
in lat. 35®. These, ^ and the trees planted by the Spaniards, 
offer the only exceptions to the general scarcity of wood. Among 
the introduced kinds may be enumerated poplars, olives, peach, 
and other fruit trees: the peaches succeed so well, that they 
afford the main supply of firewood to the city of Buenos Ayres. 
Extremely level countries, such as the Pampas, seldom appear 
favourable to the growth of trees. This may possibly be attri- 
buted either to the force of the winds, or the kind of drainage. 
In the nature of the land, however, around Maldonadoj^ no such 




CLIMATK 41®. tl^lOETATION. 


47 


1832.} 

reason is apparent ; t&e rocky mountains afford protected situa- 
tions, enjoying various kinds of soil ; streamlets of water are 
common at the bottoms of nearly every valley ; and the clayey 
nature of the earth seems adapted to retain moisture. It has 
been inferred with much probability, that the presence of wood- 
land is generally determined* by the annual amount of moisture ; 
yet ill this province abundant and heavy raim falls during the 
winter; and the summer, though dry, is not so in any excessive 
degree. I It^e see nearly the whole of Australia covered by 
lofty trees, yet that country possesses a far more arid climate. 
Hence wp must look to some other and unknown cause. 

Confining our vi^jw to South Americ% we should certainly be 
tempted to believe that trees fiourished only under a very humid 
climate ; for the limit of the forest-land follows, in a most re- 
markable manner, that of the damp wiifds. In the southern 
part of the continent, wiiere the w'estern gales, charged with 
moisture from the Pacific, prevail, every island on the broken 
west coast, from fat. 38® to the extreme point of Tierra del 
Fuego, is densely covered by irapenitrable forests. On the e^«tern 
side of the Cordillera, over the same extent ot latitude, w’here a 
blue sky and a fine climate prove that the atmosphere has been 
deprived of its moisture by passing over, the mountains, the arid 
plains of Patagonia support a most scanty vegetation. In the 
more northern parts of the continent, within the limits of the 
constant south-eastern trade wind, the eastern side is «ornameiUed 
by magnificent forests ; wliilst tlie western coast, from lat. 4® S. 
to lat. 32® S., may be dcvscribed as a desert : on this western 
coast, northward of lat. 4® S., where the trade-wind loses its 
regularity, and heavy torrents of rain fall periodically, the shores 
of the Pacific, so utterly desert in Peru, assume near Cape Blanco 
the character of luxuriance so celebrated at Guyaquil and Pa- 
nama. Hence in the southern and northern parts of the con- 
tinent, the forest and desert lands occupy reversed positions with 
respect to the Cordillera, and these positions are apparently de- 
termined by the direj^tion of th^ prevalent wdnds. In the middle 

of the continent theije is a broad intermediate band, including 
' * 

* Maclaren, art. * Anjerica,* Encyclop, Britann. 
t Aaara says, ** Je creis que laquantitj^ annuelle des phiies est, dans toutes 
ces oontniesi plus considerable uu en Esnaame.'* — Vol. i. n. 36. « 
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central Chile and the provinces of La Plata, where the rain- 
bringing winds have not to pass over lofty mountains, and where 
the :^d is nmther a desert nor covered by forests* But even 
the irplei confined to South America, of trees flourishing only 
tmdered humid by rain-bearing winds^ n 
atirmigl^^ exception in the ease of the Falkland Islantk. 

Him idands, situated in the same latitude with Tiimu del 
Fuego and only between two and three hundred miles distant 
ftom it, having a nearly similar climate, with jt geological 
fiirnmtion almost identical, with fivourable situations and the 
same kind of peaty swl, yet can boast of few plants deserving 
even the title of bushes ^ whilst in Tierra deh Fuego it is impos- 
sible to ^d an acre of land not covered by the densest forest* 
In this case, both the direction of the heavy gales of wind and 
of the currents of tffe sea are favourable to the traiisf)ort of 
seeds from Tierra del Fuego^ as is shown by the canoes and 
trunks of trees drifted from that country, and frequently thrown 
on the shores of the Western Falkland. Hence perhaps it is, 
that there are many plaints in common to the two countries ; but 
with respect to the trees of Tierra del Fuego, even attempts made 
to transplant them have failed. 

During our stay at Maldonado I collected several quadru- 
peds, eighty kinds of birds, and many reptiles, including nine 
species^ of snakes. Of the indigenous mammalia, the only one 
now left ofvmy size, which is common, is tlie Cerviis campestris. 
This deer is exceedingly abundant, often in small herds, through- 
out the countries bordering the Plata and in Northern Pata- 
gonia. If a person crawling close along the ground, slowly 
advances towards a herd, the deer frequently, out of curiosity, 
approach to reconnoitre him, I have by this means killed, from 
one spot, three out •of the same herd. Although so tame and 
inquisitive, yet when approached on horseback, they are exceed- 
ingly wary. In this country nobody goes on foot, and the deer 
knows man as its enemy only when he is mounted and armed 
with the bolas. At Bahia Blanca, a recent establishment in 
Northern Patagonia, I was surprised to find how little the deer 
* cared for the noise of a gun : one day I fired ten times from 
within eighty yards at one animal; and it was much more 
startled at the ball cutting up the ground than at the|piport of 




1832 - 3 .] 


THE CAPYBAEA OB WATER-HOG. 


49 


the rifle. My powder being exhausted, I was obliged to get up 
(to my shame as a s[)ortsman be it spoken, though well able to 
kill birds on the wing) a^d halloo till the deer ran away. 

The most curious fact with respect to this animal, is the over* 
poweringly strong and offensive odour which proceedf from the 
buck. It is quite indescribable : several times whilk skinning 
the specimen which is now mounted at the Zoological Museum, 
I was almost overcome by nausea. I tied up^the skin in a silk 
pocket-handkerchief, and so carried it home : this handkerchief, 
after being well washed, I continually used^^ and it was of course 
as repeat^ly washed ; yet every time, for a space of one year 
and seven months, iJirhen first unfolded, T distinctly perceived 
the odour. This appears an astonishing instance of the perma- 
nence of some matter, w hich nevertheless in* its nature must be 
most subtile and volatile. Frequently, whqn passing at the 
distance of half a mile to leeward of a herd, I have perceived 
the whole air tainted with the effluvium. I believe the smell 
from the buck is most powerful at the period when its horns are 
perfect, or free from the hairy skin. WIiAi in this state the 
meat is, of course, quite uneatable ; but the Gauchos assert, that 
if buried for some time in fresh earth, the taint is removed. I 
have somewhere read that the islanders in Vhe north of Scotland 
treat the rank carcasses of the fish-eating birds in the same 
manner. • . * 

The order Bodentia is here veiy^ numerous in species: of 
mice alone I obtained no less than eight kinds.* The largest 
gnawing animal in the world, the IlydrochaBrus capybara (the 
water-hog), is here also coininoii. One which I shot at Monte 
Video weighed ninety-eight pounds: its length, from the end of 
the snout to the stump-like tail, was three feet two inches ; and 
its girth three feet eight. These great R^ents occasionally 
frequent the islands in the mouth of the Plata, where the 
water is quite salt, but are far more abundant on the borders 

0 - 

* In South America I collected altog^er twenty-seven species of mice; 
and thirteen more are known the works of Azara and other authors. 
Those collected by myself have been named and described by Mr. Water- 
house at the meetings of the Zoological Society. I must be allowed to take 
this opportunity of returning my cmdial thanks to Mr. Waterhouse, and to 
the other gentlemen attached to that Society, for their k***'* 
assistance on%ll occasions. 
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of fresh-water lakes and rivers. Near Afaldonado three or 
four generally live together. In the daytime they either lie 
among the aquatic plants, or openly feed on the turf plain.* 
When viewed at a distance, from their manner of walking 
and colour they resemble pigs : but when seatefl on their 
haunches, and attentively watching any object with one eye, 
they reassume Ihe appearance of their congeners, cavies and 
rabbits. Both the front and side view of their head has quite 
a ludicrous aspect, from the great depth of their jaw. These 
animals, at Maldonado, were very tame; by cautiously walk- 
ing, I approaclied within three yards of four old ones. This 
tameness may probably be accounted for, the Jaguar having 
been baiiislied for some years, and by the Gaucho not thinking 
it worth his while to hunt them. As I approached nearer and 
nearer they frequently made their peculiar noise, which is a low 
abrupt grunt, not having much actual sound, but rather arising 
from the sudden ^expulsion of air: the only noise I know at all 
like it, is the first hoarse bark of a large dog. Having watched 
tlie four from almost within ann’s length (and they me) for 
several minutes,' they rushed into the water at full gallop with 
the greatest impetuosity, and emitted at the same time their 
bark. After diving th short distance they came again to the 
surface, but only just showed the upper part of their heads. 
When the female is?3wimraing in the water, and has young ones, 
they are said to sit on her back. These animals are easily killed 
in numbers ; but their skins are of trifling value, and the meat is 
very indifierent. On the islands in the Rio Parana they are 
exceedingly abundant, and afibrd the ordinary prey to the 
Jaguar. 

The Tucutuco (Ctenomys Brasiliensis) is a curious small 
animal, which majr be briefly described as a Gnawer, with the 
habits of a mole. It is extremely numerous in some parts of the 
country, but is difficult to be procured, and never, I believe, 
comes out of the ground. ^ throws up at the mouth of its 

* In the stomach and daodennm of a capybara which 1 opened, I found a 
very large quantity of a thin yellowish fluid, in which scareely a fibre oonld 
be distii^uished. Mr. Owen informs me that a part of the cesopha^s is so 
construct^ that nothing much larger than a crowquill can be passed down. 
Certainly the broad teeth and strong jaws of this animftl are well fitted to 
grind into palp the aqoatic plants on which it fee^ 
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burrows hillocks of earth like those of the mole, but smaller. 
Considerable tracts of country are so completely undermined by 
these animals, that horses in passing over, sink above their fet- 
locks. The tucutucos appear, to a certain degree, to be grega- 
rious : the man who procured the specimens for me had caught 
six together, and he said this was a common occurrence. They 
are nocturnal in their habits ; and their prindpal food is the 
roots of plants, which are the object of tliejr extensive and 
superficial buiyows. This animal is universally known by a very 
peculiar noise which it makes when beneath the ground. A 
person, the first time he hears it, is much surprised ; for it is not 
easy to tell whence It comes, nor is it possible to guess what 
kind of creature utters it. The noise consists in a short, but not 
rough, nasal grunt, which is monotonously repeated about four 
times in quick succession ; * the name Tucutuco is given in imi- 
tation of the sound. Where this animal is abundant, it may be 
heard at all times of the day, and sometimes* directly beneath 
one’s feet. When kept in a room, the tucutucos move both 
slowly and clumsily, which appears owing to •the outward action 
of their hind legs ; and they are quite incapable* from the socket 
of the thigh-bone not having a certain ligament, of jumping even 
the smallest vertical height. They are ^ery stupid in making 
any attempt to escape ; when angry or frightened they uttered 
the tucu-tuco. Of those I kept alive several, even the first da]|^ 
became quite tame, not attempting to bite or to run away ; others 
were a little wilder. 

The man who caught them asserted that very many are inva- 
riably found blind. A specimen which I preserved in spirits was 
in this state ; Mr. Reid considers it to be the effect of inflam- 
mation in the nictitating membrane. When the animal was 
alive I placed my finger within half an inch*of its head, and not 
the slightest notice was taken ; it made its way, however, about 
the room nearly as well as the others. Considering the strictly 
subterranean habits of the tucu^co, the blindness, though so 

♦ At the R. Negro, in Northern Patagonia, there is an animal of the same 
habits, and probably a closely allied sj)ecie8, but which I never saw. Its 
noise is different from that of the Maldonado kind ; it is repeated only twice 
instead of three or four times, and is more distinct and sonorous: when heard 
from a distance it so closely resembles the sound made in catling down a small 
tree with an axe, that I have sometimes remained in doubt conoeming it, 
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common, cannot be a very serious evil ; yet it appears strange 
tliat any animal should possess an organ frequently subject to be 
injured. Lamarck would have been delighted with this fact, had 
he known it, when speculating* (probably wdth more truth than 
mual with him) on the graduaUy-ar//tnWr/ blindness of the 
Aspdlax, a Gnawer living under ground, and of the Proteus, a 
reptile living in (lark cavenis filled with water; in both of which 
animals the ej^e i^in an almost rudimentary state, and is covered 
by a tendinous membrane and skin. In the common mole the 
-eye is extraordinarily ^small but perfect, though many anatomists 
doubt whether it is connected with the true optic nerve; its 
vision must certainly hSe imjjerfect, though probably useful to the 
animal when it leaves its burrow. In the tueutuco, which I 
believe never conies to the surfiice of the ground, the eye is 
rather larger, but pften rendered blind and useless, though with- 
out apparently causing any iricofivenience to the animal: no 
doubt Lamarck would have said that the tueutuco is now passing 
into the st^te dP the Aspalax and Proteus. 

Birds of many kinds hre extremely abundant on the undolat- 
Ing grassy plains around Maldonado. There are several species 
of a family allie<l in structure and manners to our Starling : one 
of these (Molothrus nl'ger) is remarkable from its habits. Seve- 
ral may oAen be seen standing together on the back of a cow or 
Ijprse* aqfl while pefehed on a hedge, pluming themselves in the 
sun, they sometimes attempt to sing, or rather to hiss ; the noise 
being very peculiar,, resembling that of bubbles of air passing 
rapidly firom a small orifice under water, so as to produce an 
acute sound. According to Azara, this bird, like the cuckoo, 
deposits its eggs in other birds’ nests. I was several times told 
by the country people, that there certainly is some bird having 
this habit ; and my assistant in collecting, who is a very accurate 
person, found a nest of the sparrow of this country (Zonotrichfa 
matutina), with dne egg in it larger than the others, and of a 
different colour and shape. Ip North America there is another 
species of Molothrus (M. pecoris), which has a similar cuckoo- 
like habit, and which is most closely allied in every respect to 
the species from the Plata, even In such trifling peculiarities as 


PhlloBopli. Z0(d0gf tom. i. p. S 4 S. 
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standings on the backs of cattle ; it differs only in being a little 
smaller, and in its plumage and eggs being of a slightly different 
shade of colour. This close agreement in structure and habits, 
in representative species coming from opposite quarters of a great 
continent, always strikes one as interesting, though of common 
occurrence. ^ . 

Mr. Swainson has well remarked,* that with*the exception of 
the Molothrus pecoris, to which must be added the M. uiger, the 
cuckoos are tjie only birds which can be callecf truly parasitical ; 
namely, such as “ fasten themselves, as it were, on another living 
animal, whose animal heat brings their yhung into life, whose 
food they live updn, and whose dealfc would cause theirs 
during the period of infancy.’* It is remarkable that some of 
the species, but not all, both of the Cuckoo and Molothrus, 
should agree in this one strange habit of their parasitical propa- 
gation, whilst oi)posed to each other in almost every othei? habit : 
the molothrus, like our starling, is eminently /liable, and lives 
on the open plains without art or disguise : the cuckoo, as every 
one knows, is a singularly shy bird ; it frequiints the ihost retired 
thickets, and feeds on fruit and caterpillars, in structure also 
these tw o genera are widely removed from each other. Alany 
theories, even phrenological theories, haiic been advanced to ex- 
plain the origin of the cuckoo laying its eggs in other birds’ 
nests. M. Provost alone, 1 think, has thrown light by his obser- 
vations f on this puzzle : he finds that the female cuckoo, which, 
according to most observers, lays at least from four to six eggs, 
must pair with the male each time after laying only one or two 
egg. Kow, if the cuckoo was obliged to sit on her own eggs, 
she w ould either have to sit on all together, and therefore leave 
thovse first laid so long, that they probably would become addled ; 
or she would have to hatch separately each 'egg or two eggs, as 
soon as laid: but as the cuckoo stays a shorter time in this 
country than any other migratory bird, she oertainly would not 
have time enough for the succej^ive hatchings. Hence we can 
perceive in the fact of the cuckoo pairing several times, and 
laying her eggs at intervals, the cause of her depositing her 
^gs in other birds* nests, and leaving them to the care of foster- 

* • Magazine of ISoology and Botany, vol. i. p. 217. 

t Head before the Aeadehiy of B^encet in Fam LTnstitnt, 1834> p. 418* 
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pirents. I am istroaglf inblined to believe tlmt this view ie cot* 
ieet| Crmet hftviiig been independently led (ae we stiall hereafter 
eee) to an analogous conclusion with regard to the South 
American ostrich, the females of which are parasitical, if I may 
so e:^press it, on each other ; each female laying several eg^ in 
thi nests of several other females, and the male ostrich under- 
taking all the ca?es of incubation, like the strange foster-parents 
with the cuckoo. ^ 

I will mention only two other birtis, which are very common, 
and render themselves prominent from their habits. The Saiiro- 
phagus sulphuratus i*s typical of the great American tribe of 
tyrant-flycatchers. Ift its structure it clo^ly aj)proaehes the 
true shrikes, but in its habits may be coinj^mred to many birds. 
I have frequently observed it, hunting a fiehl, hovering over one 
spot like a Jia\vk,^and then procee<ling on to another. 'VVlien 
seen thus suspended in the air, it might very reaclily at a short 
distance he mistaken for one of the Rapacdous order ; its stoop, 
however, is very inferior in force and rapidity to that of a hawk. 
At other times tlid Siiurophagus haunts the neighbourhood of 
water, and there, like a kingfisher, remaining stationar}% it 
catches any small fish whhdi may come near the margin. These 
birds are not unfrequerltly kept either in cages or in courtyards, 
with their wings cut. They soon become tame, and are very 
amusiiig from their cunning odd manners, which were described 
to me as being similar to those of the common magpie. Their 
flight is undulatory, Jot the weight of the head and bill appear 
too great for the body. In the evening the »Saurophagu8 take? 
its stand on a bush, often by the road-side, an<i continually 
repeats without change a shrill and rather agrt^eable cry, which 
somewhat resembles articulate words : the Spaniards say it is like 
the words “ Bien te veo ” (I see you well), and accordingly have 
given it this name. 

A mocking-bird*(Mimus orpheus), called by the inhabitants 
Calandria, is remarkable, from, possessing a song far superior 
to that of any other bird in the country : indeed, it is nearly the 
only bird in South America which I have observed to take its 
stand for the purpose of singing. l"he song may be compared 
to that of the Sedge warbler, but is more powerful ; some harsh 
notes and some very high one$, being mingled with a pleasant 
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Marbling* It fa heard only durii^ the spring* At other times 
its ery fa harsh and &r from harmonious* Near Maldonado 
th^ birds were tame and bold ; they constantly attended the 
country houses in ni|pibers, to pick the meat which was hung 
up on the posts or walls: if any other small bird joined the 
feast, the Calandria soon chased it away. On the wide un- 
inhabited plains of Patagonia another closely allied species, 
0. Patagonica of d’Orbigny, which frequents the valleys clothed 
with spiny bushes, fa a wilder bird, and has a slightly diflerent 
tone of voice. It appears to me a curious circumstance, as 
showing the fine shades of difference in habits, that judging from 
this latter respect alone, when I first sa# this second species, I 
thought it was different from the Maldonado kind. Having 
afterwards procured a specimen, and comparing the two without 
jiarticular care, they appeared so very similar, that I changed my 
opinion ; but now Mr. (l<aild says that they are certainly dis- 
tinct ; a conclusion in conformity witli the trilling difference of 
habit, of which, however, he was not aware. 

The number, tameness, and disgusting habits of the carrion- 
feeding hawks of South America make them pre-eminently strik- 
ing to anyone accustomed only to the birds of Northern Europe. 
In this list may be included four species of the Caracara or Poly- 
borus, the Turkey buzzard, the Gallinazo, and the Condor. The 
Caracaras are, from their structure, placedi^ynong the eagles: we 
shall soon see how ill they become so high a ranlc! In thhir 
habits they well supply the place of our carrion-crows, magpies, 
and ravens; a tribe of birds widely distributeil over the rest of 
the world, but entirely absent in South America. To begin with 
the Polyborus Ikasiliensis : this fa a common bird, and has a 
wide geographical range ; it fa most numerous on the grassy 
savannahs of IjQ. Plata (wdiere it goes by thd name of Carrancha), 
and is far from unfrequent throughout the sterile plains of Pata- 
gonia. In the desert between the rivers Negro and Colorado, 
numbers constantly attend thc^line of road to devour the car- 
casses of the exhausted animals which chance to perish from 
fatigue and thirst. Although thus common in these dry and 
open countries, and likewise on the arid shores of the Pacific, it 
fa nevertheless found inhabiting the damp impervious forests of 
West Patagonia and Tieriu del Fuego. The Carranchos,* 
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together with the Chimaugo» constantly attend in numbers the 
estancias and slaughtering-houses. If an animal dies on tiie plain 
the Gallinazo commences the feast, and then the two species of 
Polybprus pick the bones clean. These birds, although thus 
etmnn feeding tc^ther, are far from being friends* Wh^ 
is quietly seated on the branch of a tree or on tlte 
grpiu^ the Chhnango often continues for a long time 

and forwards, up and down, in a seiii}oircle» trying 
^h time at the Imttom of the cui^e to strike its larger relative. 
The Carranclia takes little notice, except by bobbing its head* 
Adthough Ae Carrandhas frequently assemble in numbers, they 
are not gregarious ; foi^in desert places they may be seen solitary, 
or more commonly by pairs. 

The Carranchas are said to be very* crafty, and to slial great 
numbers of They attempt, also, togetlier with the Chi- 

mango, to pick off the scabs from the sore backs of horses 
and mules. The ix>or animal, on the one hand, with its ears 
down and its back arched ; and, on the other, the hovering bird, 
eyeing at the distance of a yard, the disgusting morsel, form a 
picture, which ijas>lieen described by Captain Head with his own 
peculiar spirit and accuracy. These faJj^ eagles most rarely 
kill any living birtl or ^niniai ; and their vuJture-Jike, necropha- 
gous habits are very evident to any one, who has fallen asleep on 
the desolate plains of^ratagonia, for when he wakes, he will see, 
on each stnrrouuding hillock, one of these birds patiently watch- 
ing him with an evil eye : it is a feature in the landscape of 
these countries, which will l)e recognisetl by every one who has 
wandered over them. If a party of men go out hunting with 
dogs and horses, they will be accompanied, during the day, by 
several of these attendants. After feeding, the uncovered craw 
protrudes ; at such times, and indeed generally, the Carrancha 
is an inactive, tame, and cowardly bird. Its flight is heavy and 
slow, like that of ae English rook. Jt seldom soars ; but I have 
twice seen one at a great height gliding through the air with 
much eas^. It runs (in contradistinction to hopping), but not 
quite so^quickly as some of its congener. At times the Carran- 
cha is noisy, but is not generally so: its cry is loud, very 
harsh and peculiar, and may be likened to the sound of the 
%ani8b guttural followed by a rough double rr; when utter- 
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ing this cry it elevalea its head higher and higher, till at last, 
with its beak wide open, the crown almost touches the lower part 
of the back. This fact, which has been doubted, is quite true ; 
I have seen them several times with their heads backwards in a 
completely inverted position. To these observations I may add, 
on the high authority of Azara, that the Carrancha feeds on 
worms, shells, slugs, grasshoppers, and frogs f that it destroys 
young Iambs by tearing the umbilical cord ; pud that it pursues 
the Gallinazo, till that bird is compelled to vomit up the carrion 
it may have recently gorged. Lastly, A^Uu states that several 
Carranchas, five or six together, will unite in chace of large 
birds, even such as herons. All these fk^ts show that it is a bird 
of very versatile habits and considerable ingenuity. 

The Folyborus Chimango is considerably smaller than the 
last species. It is truly omnivorous, and wijl eat* even bread; 
and I was assured that it materially injures the potato-crops in 
Chiloe, by stocking up the roots when first* planted. Of all 
the carrion -feeders it is generally the last which leaves the 
skeleton of a dead animal ; and may often 4>e seen within the 
ribs of a cow or horse, like a bird in a ca^ Another species 
is the Polybonis Nt^a? Zelandia?, wliicli is exceedingly common 
in the Falkland Islands. These birds in oiany respects resemble 
in their habits the Carranchas. They live on the flesh of dead 
animals and on marine prcniuctions ; and eji the Ramirez-rocks 
their whole sustenance must de|>en«l on the sea. They are extra- 
ordinarily tame and fearless, and haunt the neighbourhood 
houses for offal. If a hunting party kills an animal, a number 
soon collect and j)atiently await, standing on the ground on all 
sides. After eating, their uncovered craws are largely pro- 
truded, giving them a disgusting appearance. They readily 
attack wounded birds : a cormorant in this sWe having taken to 
the shore, was immediately seize<l %n by several, and its death 
hastene<l by their blows. The Beagle was at»the Falklands only 
during the summer, but the officers of tlie Adventure, wdio were 
there in the winter, mention many extraonlinary instances of 
the boldness and rapacity of these birds. They actually pounced 
on a dog that was lying fast asleep close by one of the party ; 
and the sportsmen had difficulty in preventing the wounded 
geese from being seized before their eyes. It is said that sevend 
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together (in this respect resembling the Carmnchas) wait at the 
mouth of a rabbit^hole, and together seize on the animal when 
it comes out* Th% were constantly flying on board the vessel 
wlien in the harbour ; and it was necessary to keep a good look 
dill to prevent the leather being tom from the rigging, and the 
meat or game from the stem* Theim birds are very mischievous 
and inquisitive ;*th6y will pick up almost any thing from the 
ground ; a large black glazed hat was carried nearly a mile, as 
was a pair of the heavy balls used in catching *cattle. Mr. 
Usborne experienced^ during the survey a more, severe loss, in 
their stealing a small Kater’s com{ia5s in a red morocco leather 
case, which was never ^ recovered. These iJirds are, moreover, 
quarrelsome and very passionate ; tearing up the graa^ith their 
bills from Tliey are not truly gregarious ; tnej^ do not 

soar, and their flight is heavy and clumsy ; on the ground they 
run extremely fast, very much like pliexisaiits. They are noisy, 
uttering several ‘harsh cries ; one of which is like that of the 
English rook ; hence the sealers always call tlu'in rooks. It is 
a curious circumstUnce that, when crying out, they throw their 
heads upwards and backwards, after the same manner as the 
Carrancha. They build in the rocky cliflk^of the sea-coast, but 
only oil the small aitfoiuing islets, and not on the two main 
islands ; this is a singular jm^enution in so t^nc and fearless a 
bird. * T^Je sealers sjty that the flesh of these birds, when cooked, 
is quite white, and very good eating; but bold must the man lie 
.who attempts such a meal. » 

We have now only to mention the turkey-buz/.ard (Vultur 
aura), and the Gailinazo. The former is found wherever the 
country is moderately damp, from Cape Horn to North America. 
Differently from the Polybonis Brasiliensis and Chimango, it 
has found its way to the Falkland Islands. The turkey -buzzanl 
is a solitary bird, or at most* goes in pairs. It may at once be 
recognised from a long distance, by its lofty, soaring, and most 
elegant flight. It is well kn^wn to be a true carrion-feeder. 
On the west coast of Patagonia, among the thick ly-woodt^d islets 
and broken land, it lives exclusively on what the seti throws up, 
and on the carcasses of dead seals. Wherever these animals 
are congregated on the rocks, there the vultures may be seen. 
The Gailinazo (Cathartes atratus) has a different range from 
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the last species, as it never occurs southward of lat. 41®. Azam 
states that there exists a tradition that these birds, at the time of 
the conquest, were not found near Monte Video, but that they 
subsequently followed the inhabitants from more northern dis- 
tricts* At the present day they are numerous in the valley of 
the Colorado, which is three htndred miles due south of Monte 
Video. It seems probable th# this additional migration has 
happened since the time of Azara.> The Qallinazo generally 
prefers a humid climate, or rather the neighbourhood of fresh 
water ; hence it is extremely abundant in^Brazil and La Plata, 
while it is never found on the desert and arid plains of Northern 
Patagonia, excepting near some stream? These birds frequent 
the wholi^^Paiiipas to the foot of the Cordillera, but I never saw 
or heard of one in Chile : in Peru they are preserved as scaven- 
gers. These vultures certainly may be cajled ^egarious, for 
they seem to have pleasure in society, and are not solely brought 
together by the attractfon of a common prey.* On a fine day a 
flock may often be observed at a great height, each bird wheel- 
ing round and round without closing its Vings, in the most 
graceful evolutions. This is clearly performed for the mere 
pleasure of the exercise, or perhaps is connected with their matri- 
monial alliances. 

I have now i^n tioned all the carrion-feeders, excepting the 
condor, an account of which will be mortj appropriate!} intro- 
duced when we visit a country more congenial to its habits tlian 
the plains of La Plata. 

In a broad band of sand-hillocks which separate the Laguna 
del Potrero from the shores of the Plata, at the distance of a few 
miles from Maldonado, 1 found a group of those vitrified, silice- 
ous tubes, which are formed by lightning entering loose sand. 
These tubes resemble in every particular those from Drigg in 
Cumberland, described in the Geological Transactions.* The 
sand-hillocks of Maldonado, not being protected by vegetation, 
are constantly changing their position. From this cause tiie 

* Geolog. TVansact, vol, ii. p, 528 . In the Philosoph. Transact ( 1790 , 
p. 294 ) Dr. Priestley has described some imperfect siliceous tubes and a melted 
pebble of quarts, found in digging into the ground, under a tree, where a 
man had been killed by lightning. 
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tubes projected above the surface; and numerous fragments 
lying near, showed that they had formerly been buried to a 
greater depth. Four sets entered the sand perpendicularly : by 
working with my hands I traced one of them two feet deep ; and 
some fragments wliich evidently had belonged to the same tube, 
when added to the other part, measured five feet three inches, 
'[fhe diameter of the whole tube was nearly equal, and therefore 
we must suppose ^that originally it extended to a much greater 
depth. These dimensions are however small, compared to those 
of the tubes from Dri^, one of which was traceti to a depth of 
not less than thirty feet. 

The internal surface's completely vitrified^ glossy, and smooth. 
A small fragment examined under the microscope ^^appc^ared, 
from the number of minute entangled air or perhaps steam 
bubbles, like an as^y fused before the blowpipe. The sand is 
entirely, or in greater part, siliceous ; but some points are of a 
black colour, and from their glossy surface possess a metallic 
lustre. The thickness of the wall of the tube varies from a 
thirtieth to a twentieth of an inch, and <K'casionally even equals 
a tenth. On thfe outsi<ie the grains of sand are roumled, and 
have a slightly glazed appearance: I could not distinguish any 
.signs of crystallization. In a similar manner to tluit describetl 
in the Geological Transactions, the tuljes are gtmerally com- 
presse^l, imd liave deep longitudinal furrows, so as closely to 
resemble a shrivellefl vegetable stalk, or the bark of the elm or 
cork tree. Their circumference is about two inches, but in 
some fragments, which are cylindrical aiul without any funrows, 
it is as much as four iii€lKi4. The compression from the surround- 
ing loose sand, acting while the tube was still sofleneti from the 
ejects of the intense heat, has evklcmtly caiisefi the creases or 
furrows. Judging from the uncompresscfl fragments, the ntea* 
sure or bore of the lightning (if such a tenn may l>e used), must 
have been about one inch and a quarter. At Paris, M. llachette 
and M. Beudant* succeeded in ^making tubes, in most respects 
similar to these fulgurites, by passing very strong shocks of 
galvanism ^through finely-powdered glass: when salt was added, 
so as to increase its fusibility, the tubes were larger in every 


* Aanales de Chimie et de Physktoe, tom. xxxyil, p. 319. 



1832-^J 


ELECTRIC PHENOMENA. 


61 


dimension. They failed both with powdered felspar and quartz. 
One tube, formed with pounded glass, was very nearly an inch 
long, namely, '982, and had an internal diameter of *019 
of an inch. When we hear that the strongest battery in Paris 
was used, and that its power on a substance of such easy fusi- 
bility as glass was to form tubes so diminutive, we must feel 
greatly astonished at tlie force of a shock of lightning, whic|, 
striking the sand in several places, has formed cylinders, in one 
instance of at least thirty feet long, and having an internal 
bore, where not compressed, of full an inch and a half ; and this 
in a material so extraordinarily refractory as quartz ! 

The tubes, as I have already remarkeft} enter the sand nearly 
in a vertical direction. One, however, which was less regular 
than the others, deviated from a right line, at the most con- 
siderable bend, to the amount of thirty -th^ de^^es. From 
this same tube, two small branches, about a foot apart, were 
sent off ; one pointwl downwards, and the other upwards. This 
latter case is remarkable, as the electric fluid ramt have tunie<i 
l)ack at tiie acute angle of 26 , to the lineHjf its main course. 
Besides the four tulK« which I found vertical, and traced be- 
neath the surface, inhere were several other groups of frag- 
ments, the original sites of which without doubt were iiw. 
All occurre<l in a level area of .shifling sand, sixty yanls by 
twenty, situattnl among some high saml-hil locks, ami at tlie dis- 
tance of about half a mile from a cliaiii of hills four or five 
hui}dre<i ft*et in Jieight. 'Hie most remarkable circumstance, as 
it appears to me, in this case as well as in that of Drigg, and in 
one describai by M. IliblKMitrop in Germany, is the number of 
tubes found wdtiiin such limited spaces. At Drigg, within an 
area of fifteen yar<J.s, three were tibserved, ami the same number 
occurred in Germany. In the aise whidli 1 have described, 
certainly more than four existed within the nfmce of the sixty by 
twenty yards. As it does not appear probable that the tnbea are 
produced by successive distinct shocks, we must lielieve that the 
lightning, shortly before entering the ground, divides itself into 
separate branches. 

The neighbourhood of the Rio Plata seems peculiarly subject 
to electric phenomena. In the year 1793,* one of the most 
’ Azara’s Voyage, vol. i. p. 36. 
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destructive thunderstorms perhaps on record happened at Buenos 
Ayres : Uiirly-seven places within the city were struck by light- 
ning, and nineteen people killed. From facts stated in several 
books of travels, I am inclined to suspect that thunderstorms are 
very common near the mouths of great rivers. Is it not pos- 
sible that the mixture of large bodies of fresh and salt water may 
disturb the electrical equilibrium ? Even during our occasional 
visits to this part of South America, we heard of a ship, two 
churches, and a house, having been struck. Both the church 
and the house I saw shortly afterw'ards ; the house belonged to 
Mr. Hood, the consfil -general at Monte Video. Some of the 
effects were curious : fhe paper, for nearly a*foot on each side of 
the line where the bell-wires had run, was blackened. The 
metal had been fused, and although the room was about fifteen 
feet high, the globules, dropping on the cliairs and furniture, 
had drilled in them a chain of minute holes. A part of the 
wall was shattered as if by gunpowder, and the fragments hail 
been blown off with force sufficient to dent tlie wall on the 
opposite side of the room. The frame of a looking-glass was 
blackened, and the gilding must have been volatilized, for a 
smelling-bottle, which stood on the cliimney-piece, was coated 
with bright metallic pajMicles, which adhered as firmly as if they 
had been enamelled. 
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CHAPTER IV. 

Rio Negro — Estancias attacked by the Indians — Salt Lakes — Flamlngoesnr- 
R. Negro to R. Colorado — Sacred Tree— Patagonian Hare—Indian Families 
— General R^as — Proceed to Bahia Blanca— Sand Dunes — Negro Lieu- 
tenant— Bahia Blanca— Saline Incrustations — Ponta Alta — Zorillo* 

RIO NEGRO TO BAHIA B^AN’OA. 

Jiihj 2Ath^ 1833. — The Beagle flailed from Maldonado, and on 
August the 3rd she arrived off the mouth of the Rio Negro. 
Tills is the principal river on the whole lipe of coast between 
the Strait of Magellan and the Plata. It enters the sea about 
three hundred miles south of the estuary of the Plata. About 
fifty years ago, under the old Spanish government, a small colony 
was established here ; and it is still the nufet southern position 
(lat. 4P) on this eastern coast of America, inhabited by civilized 
man. 

The country near the mouth of the river is wretched in the 
extreme : on the south side a long line of perpendicular cliffs 
commences, which exposes a section of th6 geological nafiire pi 
the country. The strata are of sandstone, and one layer w^as re- 
markable from being composed of a. firmly -cemented conglome- 
rate of pumice pebbles, which must have travelled more than 
four hundred milt»s, from the Andes. The surface is eveiy'^- 
where covered up by a thick bed of gravel, wdiich extends far 
and wide over the open plain. Water is extremely scarce, and, 
where found, is almost invariably brackish. The vegetation is 
scanty ; and although there are bushes of many kinds, all are 
armed with formidable thorns, which seem to warn the stranger 
not to enter on these inhospitable regions. 

The settlement is situated eighteen miles up the river. The 
road follows the foot of the sloping cliff, which forn# the north- 
ern boundary of the great valley, in which the Rio Negro flows. 
On the way w^e passed the ruins of some fine “ estancias,” which ^ 
a few years since had been destroyed by the Indians. They with- 
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8tood several attacks. A man present at one gave me a very 
lively description of what took place. The inhabitants had suffi- 
cient notice to drive all the cattle and horses into the corral”* 
which surrounded the house, and likewise to mount some small 
cannon. The Indians were Araucanians from the south of Chile ; 
several hundreds in number, and highly disciplined. They first 
appeared in two bodies on a neighbouring hill ; having there dis- 
mounted, and tak^n off their fur mantles, they advanced naked to 
the charge. The only weapon of an Indian is a very long bam- 
boo or chuzo, ornamented with ostrich feathers, and pointed by a 
sharp spear-head, JVIy informer seemetl to remember with the 
greatest horror the qiiCCering of these chuzo^ as they approached 
near. When close, the cacique Pincheira hailed the besieged to 
give up their arms, or he would cut all their throats. As this 
would probably have been the result of their entrance under any 
circumstances, the answer was given by a volley of musketry. 
The Indians, with great steadiness, came to the very fence of the 
corral : but to their surprise they found the posts fastened toge- 
ther by iron nails Instead of leather thongs, and, of course, in 
vain attempted to‘ cut them with their knives. This saved the 
lives of the Christians : many of the wounded Indians were caiv 
lied away by their companions ; and at last one of the under 
caciques being woundeil, the bugle sounded a retreat. They re- 
tired to their horses, &.nd seemed to hold a council of war. This 
was an awful pause for the Spaniards, as all thi^ir ammunition, 
with the exception of a few cartridges, was expended. In an 
instant the Indians mounted their horses, and galloped out of 
sight. Another attack was still more quickly repulsed. A cool 
Frenchman managed the gun ; he stopped till the Indians ap- 
proached close, and then raked their line with grape-shot : he 
thus laid thirty-nine of them on the ground ; and, of course, such 
a blow immediately routed the whole party. 

The town is indifferently called El Carmen or Patagones. It 
is built on the face of a cliff which fronts the river, and many of 
the houses are excavated even in the sandstone. The river is 
about two 0Jt three hundred yards wide, and is deep and rapid. 
The many islands, with their willow-trees, and the fiat headlands, 

* The corral is an enclosure made of tall and strong stakes. Every 
estancia, or farming estate has one attached to it. 
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seen one behind the otiier on the northern boundary of the broad 
green valley^ forms, by the aid of a bright sun, a view almost 
picturesque. The number of inhabitants does not exceed a few 
hundreds. These Spanish colonies do not, lijce our British ones, 
carry within themselves the elements of growth. Many Indians 
of pure blood reside hcnre : the tribe of the Cacique Lucanee con* 
stantly have their Toldos * on the outskirts of the town* The 
local government partly supplies them with provisions, by giving 
them all the, old worn-out horses, and they earn a little by 
making horse-rugs and other articles of riding-gear. These 
Indians are considered civilized ; but what their character may 
have gained by a 1.3sser degree of ferociHy, is almost counter- 
balanced by their entire immorality. Some of the younger men are, 
however, improving ; they are willing to labour, and a short time 
since a party went on a sealing-voyage, and behaved very well. 
They were now enjoying the fruits of their labour, by being 
dressed in very gay, clean clothes, and by being very idle. The 
taste they showed in their dress was admirable ; if you could have 
turned one of these young Indians into a statue of bronze, his 
drapery would have been perfectly graceful. 

One day I rode to a laige salt-lake, or Salina, which is distant 
fifteen miles from the town. During the winter it consists of a 
shallow lake of brine, which in summer is converted into a held 
of snow-white salt. The layer near the margin is from four to 
five inches thickf but towards the centre its tiiickness fncreases! 
This lake was two and a half miles long, and one broad. Others 
occur in the neighbourhood many times larger, and with a Boor 
of salt, two and three feet in thickness, even when under water 
during the winter. One of these brilliantly-white and level ex- 
panses, in the midst of tlie brown and desolate plain, ofle^ an 
extraordinary spectacle. A large quantity •of salt is annually 
drawn from the salina ; and great piles, some hundred tons in 
weight, were lying ready for exportation. The season for work- 
ing the salinas forms the harvest of Patagones ; for on it, the 
prosperity of the place depends. Nearly the whole population 
encamps on the bank of the river, and the people are miployed 
in drawing out the salt in bullockrwaggons. This salt is crystal- 


* The hovels of the Indians are thus called. 
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lias kin<% analysed some mO) and he duds |n only 0* 26 of 
gyjisiim and 0*22 of earthy matter. It Is a singular mU that it 
does not serve so veil for preserving meat as sea-salt from the 
Qspe de Terd islands ; and a merchant at Buenos Ayres told me 
Itot he considered it as Sfly per cent less valuable. Heiiee the 
Ckpe de Vmpd edit is constantly iniported» and is mixed with that 
Amu these sallnasi The purity of the Patagonian salt^ or absence 
A0m it of those other saline bodies found in all sea’^^ater^ is the 
tmly assignable cause for this inferiority : a conclusion which no 
one^ 1 think, would nave sus|)ccted, but ViJch is ^supported by 
the fiswst lately asceriallmd/ that those salts^answer l>est for pre- 
serving cheese which contain most of the deliquescent chlorides. 

The border of the lake is forme^l of mud : and in this nume- 
rous large cjystals of gypsum, some of which are three inches 
long, lie embedded ; w hilst on the surface others of sulphate of 
soda lie scattered about. The G audios' call the former the 
Padre del sal,” and the latter the “ Madre they state tliat 
these progenitive salts always occur on the borders of the salinas, 
when the water begins to evaporate. The mud is black, and has 
a fetid odour. I could not at first imagine the cause of this, but 
I afterwards perceivedTthat the froth which the wind drifted on 
shore was coloured green, as if by confervee : I attempted to carry 
homt; some of this green matter, but from an accident failed. 
Parts of the lake seen from a short distance appeared of a reddish 
colour, and this perhaps was owing to some infusorial aninialcula. 
The mud in many places w as thrown up by numbers of some kind 
of worm, or annelidous animal. How surprising it is that any 
creatures should be able to exist in brine, and that they should ' 
be crawling among crystals of sulphate of soda and lime ! And 
what becomes of thdse worms when, during the long summer, the 
sur&ceis hardened into a solid layer of salt? Flamingoes in 
considerable numbers inhabit this lake, and breed here ; through- 
out Patagonia, in Korthern Chile, and at the Galapagos Islands, 

I met with these birds wherever there were lakes of brine. I 
saw them here wading about in search of food — probably for the 
worms which burrow in the mud ; and these latter probably feed 

• Report of the AgricnltChem. Assoc, in the Agricult. Gaaette, 1845, 
p. 98. 
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witliia ailapted id th^ inladd kkee of brine. A minu^' 
crustfidedus ahlm^ (Cancer salinds) Is said * to live in countless 
numbers in the brine-p^s at Lymington ; but only in those in 
which the fluid has attained, from evaporation, considerable 
strength — ^namely, about a quarter of a pound of salt to a pint of 
water. Well may we affirm, that every part of the world is 
habitable ! Whether lakes of brine, or those subterranean ones 
hidden beneath volcanic mountains — warm mineral springs — the 
wide expanse and depths of the ocean — theoipper regions of the 
atmosphere, and even the sur^e of perpetpal snow — all support 
organic beings. 

To the northward of the Rio Negro, between it and the inha- 
bited country near Buenos Ayres, the Spanias^s have only one 
small settlement, recently established at Ikhia Blanca. The dis- 
tance in a straight line to Buenos Ayres is very nearly five hun- 
dred British miles. The wandering tribes of horse Indians, 
which have always occupied the greater part of this country, 
having of late much harassed the outlying estancias, the govern- 
ment at Buenos Ayres equippe<l some time since an army under 
the command of General Rosas for the purpose of exterminating 
them. The troops were now encamped on the banks of the Co- 
lorado; a river lying about eighty miles northward of®the Rio^^ 
Negro. When General Rosas left Buenos Ayres he struck in a 
direct line across the unexplored plains ; and as the country was 
thus pretty well cleared of Indians, he left behind him, at wide 
intervals, a small party of soldiers with a troop of horses 
(a pos(a)y so as to be enabled to keep up a communication with 


♦ Linnasan Trans., vol. xi. p. 205. It is remarkable how all the circam- 
stanccs connected with the salt-lakes in Siberia and Patagonia are similar. 
Siberia, like Patagonia, ap^rs to have been recently elevated above the 
waters of the sea. In both countries the salt-lakes occupy shallow depres- 
sions in the plains ; in both the mud on*'the borders is black and fetid ; be- 
neath the crust of common salt, sulphate of soda or of magnesia occurs, im- 
perfectly crystallized ; and in both, the muddy sand is mixed with lentils of 
gypsum. The Siberian salt-lakes are inhabited by small crustaceous ani- 
mals ; and flamingoes (Edin. New Philos. Jour., Jan. 18.30) likewise frequent 
theim As these circumstances, apparently so trifling, occur in two distant 
continents, we may feel sure that'they are the necessary results of common, 
causes. — ^ Paltaa's Travels^ 1793 to 1794, pp. 129-134. 
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the capita). Aa the Beagle intended to call at Bahia Blai^a; 
I detemuned to proceed there by land; and lUtunatcly I, 
tended my plan to travel the whole way by the postas to Buenos 
Ayres. 

August lltAw — Mr. Harris, an Englisliman redding at Pam* 
gonea, a guide, and five Gauchos, who were proceeding to the 
army on business, were my companions on the journey. The 
Ooloxado, as I have already said, is nearly eighty miles distant : 
and as we travelled slowly, we were two days andc a half on the 
road. The whole lir^ of country deserves scarcely i better name 
than that of a desert. . Water is found only in two small wells ; 
it is called fresh ; but Cven at this time of ^he year, during the 
rainy season, it was quite brackish. In the summer this must 
be a distressing passage ; for now it was sufhciantly desolate. 
The valley of the Rio Negro, broad as it is, has merely been ex- 
cavated out of the sandstone plain ; for immediately above the 
bank on which the town stands, a level country commences, 
which is interrupted only by a few trifling valleys and depres- 
sions. Everywherh the landscape wears the same sterile aspect ; 
a dry gravelly soil supports tufts of brown withered grass, and 
low scattered bushes, armed with thorns. 

Shortly after passiiig the first spring we came in sight of a 
£imous tree, which the Indians reverence as the altar of Wal- 
Jeechu. ^It is situate on a high part of the plain, and hence is a 
landmark visible at a great distance. As soon as a tribe of 
Indians come in sight of it, they ofler their adorations by loud 
shouts. The tree itself is low, much branched, and thorny : 
just above the root it has a diameter of about three feet. It stands 
by itself without any neighbour, and was indeed the first tree we 
saw ; afterwards we met with a few others of the same kind, but 
they were far from common. Being winter the tree had no 
leaves, but in their place numberless threads, by which the 
various offerings, such as cigars, bread, meat, pieces of cloth, &c. 
had been suspended. Poor Irvdians, not having anything better, 
only piill a thread out of their ponchos, and fasten it to the 
tree. Eicher Indians are accustomed to pour spirits and 
mate into a certain hole, and likewise to smoke upwards, 
thinking thus to aflbrd all possible gratification tp Walleechu. 
To complete the scene, the tree was surrounded by the bleached 
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bones of houses which had been slaughtered as sacrigees* AH 
Indians of every age and sex make their curings ; they then 
think that their horses will not tire, and that they themselves 
shall be prosperous. The Gaucho who told me this, said that in 
the time of peace he had witnessed this scene, and that he and 
others used to wait till the Indians had passed by, for the sake of 
stealing from Walleechu the offerings. 

The Gauchos think that the Indians consider the tree as the 
god itself; bbt it seems far more probable, that they regard it as 
the altar. The only cause which I can Imagine for this choice, 
is its being a landniark in a dangerous mssage. The Sierra de 
la Yen tana is visible at an immense distance ; and a Gaucho 
told me that he was once riding with an Indian a few miles to 
the north of the Rio Colorado, when the Indian commenced 
making the same loud noise, which is usual at the first sight of 
the distant tree ; putting his hand to his head, and then pointing 
in the direction of the Sierra. Upon being asked the reason 
of this, the Indian said in broken Spanish, First see the Sierra.” 
About two leagues beyond this curious tree we halted for the 
night : at this instant an unfortunate cow was spied by the lynx- 
eyed Gauchos, who set off in full chace, and in a few minutes 
dragged her in with their lazos, and slaughtered her. We 
here had the four necessaries of life ‘‘ en el campo,” — ^pasture 
for the horses, water (only a muddy pucfdle), meatcuncf firth 
wood. The Gauchos were in high spirits at finding all these 
luxuries ; and we soon set to w^ork at the poor cow. This was 
the first night which 1 passed under the open sky, with the 
gear of the recado for my bed. There is high enjoyment 
in the independence of the Gaucho life — to be able at any 
moment to pull up your horse, and say, “ Here we will pass 
the night.” The death-like stillness of the plain, the dogs 
keeping watch, the gipsy-group of Gauchos making their beds 
round the fire, have left in my mind a strongly-marked picture of 
this first night, which will never >be forgotten. 

The next day the country continued similar to that above de- 
scribed. It is inhabited by few birds or animals of any kind. 
Occasionally a de^r, or a Guanaco (wild Llama) may be 6em ; 
but the Agouti (Cavia Patagonica) is the commonest quadruped. , 
This animal here represents our hares. It differs, however, from 
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lliil gMiiif III mny essential respects^; for iDatanoe, it has only 
ttewi tiles beMndt It is also nearly twice the sise, weighing 
fiKua twenty tn twenty-five ponnds. The Agouti is a true friend 
of the desert ; it is a common feature in the landscape to see two 
or three hopping quickly one after the other in a straight line 
across these wild plains. They are found as far north as the 
Siena Tapalguen (lat 37"" 30'), where the plain rather suddeidy 
becomes greener .and more humid; and their southern limit is 
between Port Desire and St Julian, where there i^^o change in 
the nature of the country. It Is a singular fitct, tnat although 
the Agouti is not nojr found as far south as Port St. Julian, yet 
that Captain Wood, in his voyage in ISio, talks of them as 
being numerous there. What cause can have altered, in a wide, 
uninhabited, and rarely- visited country, the range of an animal 
like this ? It appears also from the number shot by Captain 
Wood in one day at Port Desire, that they must have been 
considerably more abundant there formerly than at present. 
Where the Bizcacha lives and makes its burrows, the Agouti 
uses them; but v^here, as at Bahia Blanca, the Bizcacha is 
not found, the Agouti burrows for itself. The same thing 
occurs with the little owl of the Pampas (Athene cunicularla), 
which has so often been described as standing like a sentinel 
at the mouth of the burrows ; for in Banda Oriental, owing to 
4he hbs^ce of the ^Bizcacha, it is obliged to hollow out its own 
habitation. 

The next morning, as we approached the Rio Colorado, the 
appearance of the countiy changed ; we soon came on a plain 
covered with turf, which, from its flowers, tall clover, and little 
owls, resembled the Pampas. We passed also a muddy swamp 
of considerable extent, which in summer dries, and becomes in- 
crusted with various salts ; and hence is called a salitral. It was 
covered by low succulent plants, of the same kind with those 
growing on the se&-shore. The Colorado, at the pass where we 
crossed it, is only about sixty yards wide ; generally it must be 
nearly double that width. Its course is very tortuous, being 
marked by willow-trees and beds of reeds : in a direct line the 
distance to the mouth of the river is said to be nine leagues, but 
by water tweiity-five. We were delayed crossing in the canoe 
by some immense troops of mares, which were swimming the 
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river in order to follow a division of troops into the intmor. 
A more ludicrous spectacle I never beheld than the hundreds 
and hundreds of heads, aill directed one way, with pointed ears 
and distended snorting nostrils^ appearing just above the water 
like a great shoal of some amphibious animal. Mare*s flesh is 
the only food which the soldiers have when on an expedition. 
This gives them a great facility of movement ; for the distance 
to which horses can be driven over these plains is quite sur- 
prising: 1 l^ve been assured that an unloaded horse can travel a 
hundred mWi^ a day for many days succesr^vely. 

The encampment of General Kosas was close to the river. It 
consisted of a square formed by waggoift, artillery, straw huts, 
Ac* The soldiers were nearly all cavalry ; and 1 should think 
such a villanotts, banditti-like army was never before collected 
together. The greater number of men werp of a mixed breed, 
between Negro, Indian, and Spaniard. I know not the reason, 
but men of such origin seldom have a good expression of coun- 
tenance. I called on the Secretary to sliow my passport He 
began to cross-question me in the most dignffled and mysterious 
manner. By good luck I had a letter of recommendation from 
the government of Buenos Ayres ^ to the commandant of Pata- 
gones. This was taken to General Kosas, who sent me a very 
obliging message ; and the Secretary returned all smiles and gra- 
ciousness. We took up our residence in *the rancho^ or liOveK 
of a curious old Spaniard, who had served with Napoleon in the 
expedition against Russia. 

We stayed two days at the Colorado ; I had little to do, for the 
surrounding country was a swamp, which in summer (December), 
when the snow melts on the Cordillera, is overflowed by the 
river. My chief amusement was watching the Indian families as 
they came to buy little articles at the ranclio where we stayed. 

It was supposed that General Rosas had about six hundred Indian 
allies# The men were a tall, fine race, yet it was afterwards 
easy to see in the Fuegian savage the same countenance rendered 
hideous by cold, want of food, and less civilization. Some 
authors, in defining the primary races of mankind, have sepa- 

♦ I am bound to express, in the strongest terms, my obli^Uon to the 
Government of Bheuos Ayres for the obliging manner in which passpoiis ^ 
to all parts of the country were given me, as naturalist of the Beagle, 
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luteS tiiM Indiam into two clasm$ but this fa certainly ineor* 
peet Jkamtig the young women or ehin^, some deserve to be 
ottliaf even benntifiil. Their hair w»» eoarse^f but bright and 
hlnefe i and thef wore It In two plaits hanging down to the 
wafat. They had a high eolour, and eyes' that glistened with 
brilliancy; their legs, feet, and arms were small and elegantly 
formed ; their ankles, and sometimes their waists, were oma* 
mented by broad •bracelets of blue beads. Nothing could be 
more intmesting than some of the family groupsti^ A mother 
with one or two df|ighters would often come to our rancho, 
mounted on the same ^orse. They ride like men, but with their 
knees tucked up much higher. This habit, perhaps, arises from 
their being accustomed, when travelling, to ride the loaded 
horses. The duty of the women fa to load and unfoad the horses ; 
to make the tents fpr the night ; in short to be, like the wives of 
alP savages, useful slaves. The men fight, hunt, take care of the 
horses, and makfe the riding gear. One of their chief indoor 
occupations fa to knock two stones together till they become 
round, in order to diake the bolos. With this important weapim 
the Indian catcb^ bis game, and also his horse, which roams free 
over the plain. In fighting, his first attempt is to throw down the 
horse of his adversary iX'ith the bolas, and when entangled by the 
foil to kill him with the chuzo. If the balls only catch the neck 
^r body an animal, they are often carried away and lost. As 
the making the stones round is the labour of two days, the 
manufacture of the balls fa a very common employment. Several 
of the men and women had their faces painted red, but I never 
saw the horizontal bands which are so common among the 
Fuegians. Their chief pride consists in having everything made 
of silver ; I have seen a cacique with his spurs, stirrups, handle 
of his knife, and bridle made of this metal : the head-stall and 
reins being of wire, were not thicker than whipcord ; and to see 
a fiery steed wheeling about under the command of so light a 
chain, gave to the horsemanship a remarkable character of 
elegance. 

General Eosas intimated a wish to see roe ; a circumstance 
which I was afterwards very glad of. He fa a man of an extra- 
ordinary character, and has a most predominant influence in the 
country, which it seems probable he will use to its prosperity 
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and advancement.^ He ii iaid t0 be the owner of seventy-^four 
square leagues of huid) and to have about three hundred thou- 
sand bead of cattle. His estates are admirably managed, and are 
fiur more productive of com than those of others. He first gained 
his celebrity by his laws for his own estancias, and by discipline 
iii^ several hundred men, so as to resist with success the attacks 
of the Indians, There are many stories current about the rigid 
manner in which his laws were enforced. Qne of these was, 
that no maof on ^penalty of being put into the stocks, should 
carry his kftfe on a Sunday : this being ^he principal day for 
gambling and drinking, many quarrels arose, which from the 
general manner of fighting with the kifife often proved fatal. 
One Sunday the Governor came in great form to pay the estan- 
cia a visit, and General Hosas, in his hurry, walked out to 
l^y:eive him with his knife, as usual, stuck^ in his belt. The 
st^'^ard touched his arm, and reminded him of the law; 
upon which turning to the Governor, he said he was extremely 
sorry, but that he must go into the stocks, and that till let out, 
he possessed no power even in his own house. After a little 
time the steward was persuaded to open the Stocks, and to let 
him out, but no sooner was this done, than he turned to the 
steward and said, You now have brokei, the laws, so you must 
take my place in the stocks.” Such actions as these delighted 
the Gauchos, who all possess high notions <Sf their owi^equ^iijr. 
and dignity. 

General Rosas is also a perfect horseman — an accomplishment 
of no small consequence in a country where an assembled army 
elected its general by the following trial : A troop of unbroken 
horses being driven into a corral, were let put through a gateway, 
above which was a cross-bar: it was agreed whoever should 
drop from the bar on one of these wild animals, as it rushed 
out, and should be able, without saddle or bridle, not only to 
tide it, but also to bring it back to the door of the corral, should 
be their general. The person yho succeeded was accordingly 
elected ; and doubtless made a fit general for such an army. This 
extraordinary feat has also been performed by Rosas. 

By these m^ns, and by conforming to tlie dress and habits of 

• This pro^eoy has tomed out entirely and miserably wrong. 1845. 
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iiefl|K>tie power; I waeeaitiired 
% aaJSoifliA mw^hant, that a man who had mimde^ another^ 
/Whm aj^ted and qii^ hla motive, antwered^ 

iffHe apohe diarespectfiiUy of General Hoses, so I killed him.’^ 
Jit the end of a week the morderer was at liberty. This doubt* 
lem was the kct^of the genemrs party, and not of the general 
himself. , 

. In conversation he is enthusiastic, sensible, and very grave. 
'His gravity is carrii^ to a high pitch : I heard one of his mad 
buffoons (for he keej^ two, like the barons of old) relate the 
Adlowing anecdote : *• I wanted veiy muck to hear a certain 
piece of music, so I went to the general two or three times to 
ask him i he said to me, * Go about your business, for I am en* 
.gaged.’ 1 went a^second dme; he said, ^ If you come again I 
will punish you.* A third time I asked, and he laughed. I 
rushed out of the tent, but it was too late; he ordered two 
eoldiers to catch and stake me. I begged by all the Saiuts in 
heaven he would let me off; but it would not do;— when the 
general laughs he spares neither mad man nor sound.*' The 
poor flighty gentleman looked quite dolorous, at the very recol* 
lection of the staking^ This is a very severe punisiiment ; four 
posts are driven into the ground, and the man is extended by his 
sumfS an(| legs horizontally, and there left to stretch for several 
hours. The idea is evidently taken from the usual method of 
drying hides. My interview passed away without a smile, and 
1 obtained a passport and order for the government post-horses, 
and this he gave me in the most obliging and ready manner. 

In the morning started for Bahia Blanca, which we 
reached in two dap. Leaving the regular encampment, we 
passed by the toldos of the Indians. These are round like ovens, 
and covered with hides ; by the mouth of each, a tapering chuzo 
was stuck in the ground. The toldos were divided into separate . 
groups, which belonged to the different caciques* tribes, and the 
groups were again divided into smaller ones, according to the 
relationship of the owners. For several miles we travelled 
along the valley of the Colorado. The alluvial plains cm 
the side appeared fertile, and it is supposed that they are well 
adapted to the growth of com. Turning northward from the 








liver, we imIqIi^; diffiwi% 

south of the river; The land edU oontbued di^ and sterile; 
/but it soptMirted many diflhrent kinds of plants, aiid the pm. 
though brown and wlthet^^ was more abundant, as the thomj 
bushes were less so* These latter in a short i^Mce ^tirely dis- 
appeared, and the plains were left without a thicket to covei 
thrir nakedness. This change in the vegetation marks the com- 
mencement of the grand calcareo argillaceous deposit, whicii 
ibrms the wide extent of the Pampas, and covers the granitic 
rocks of Banda Oriental. From the Strfflt of Magellan to the 
Colorado, a distance of about eight huiyired miles, the fiice oi 
the country is everywhere! compost of stiingle : the pebbles are 
chiefly of porphyry, and probably owe their origin to the roeb 
of the Cordillera. North of the Colorado this bed thins out, and 
the pebbles become exceedingly small, and here the charac- 
teristic vegetation of Patagonia ceases. 

Having ridden about twenty-five miles, w^ came to a broad 
belt of sand-dunes, which stretches, as far as the eye can teach, 
to the east and west. The sand-hillocks resting on the clay, 
allow small pools of water to collect, and thus*a^ord in this dr} 
country an invaluable supply of fresh wafer. The great advan- 
tage arising from depressions and elevations of the soil, is nol 
often brought home to the mind. The two niiserable springs in 
the long passage between the Rio Negro and Colowido 
caused by trifling inequalities in the plain ; without them not a 
drop of water would have been found. The belt of sand-dunes 
is about eight miles wide ; at some former pericxi, it probably 
formed the margin of a grand estuary, where the Colorado now 
flows. In this district, where absolu|||frproofs of the recent 
elevation of the land occur, such speculations can hardly be 
n^lected by any one, although merely considering the physical 
geography of the country. Having crossed the sandy tract, we 
arrived in the evening at one of the post-hOuses ; and, as the 
fresh horses were grassing at a distance, we determined to pass 
the night there. 

The house was situated at the base of a ridge, between one 
and two hundred feet high — a most remarkable feature in this 
countty. This posta was commanded by a negro lieutenant, 
born in Africa: to his credit be it said, there was not a rancho 
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Bucnx)^ Ayros in iiWl^ mich lieat 
Older as his. He had a little room for strangers, and a small 
corral for th^ horses, all made of sticks and re^s ; he had Uso 
dt^ a ditch round his house, as a defence in case of being 
attacked. This would, however, have been of little avail, if the 
Indians had come ; but his chief comfort seemed to rest in the 
thought of selling his life dearly. A short time before, a body 
cf Indians had tmveUed past in the night; if they had been 
aware of the posta, our black fiiend and his four Sbldiers would 
assuredly have beei\slaughtered. I did not any where meet a 
more civil and obligiijg man than this negro ; it was therefore 
the more painful to see that he wcpld not sit down and eait 
with us. 

In the morning we sent for the horses very early, and started 
for another exhilarating gallop. We passed the Cabeza del 
Buey, an old name given to the head of a large marsh, wiiich 
extends from B^hia Blanca. Here we changed horses, and 
passed through some leagues of swamps and saline marshes. 
Changing horses for the last time, we again began wading 
through the mud. My animal fell, and I was well soused in 
black mire — a very disagreeable accident, when one does nOt 
possess a change of cldthes. Some miles from the fort we met 

jinan, who^ld us that a great gun had been fired, which is a 
^gnal t^at Indians are near. We immediately left the road, 
and followed the edge of a marsh, which when chased offers the 
best mode of escape. We were glad to arrive within the walls, 
when we found all the alarm was about nothing, for the Indians 
turned out to be friendly ones, who wished to join General 
Bosas. 

Bahia Blanca scarcely deserves the name of a village. A few 
houses and the barracks for the troops are enclosed by a deep 
ditch and fortified wall. The settlement is only of recent stand- 
ing (since 1828 ) and its growth has been one of trouble. The 
government of Buenos Ayres unjustly occupied it by force, in- 
stead of following the wise example of the Spanish Viceroys, 
who purchased the land near the older settlement of the Rio 
Negro, from the Indians. Hence the need of the fortificatfons ; 
he»'^e the few houses and little cultivated land without the 
V of the walls: even the cattle are not safe from the attacks 
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of the Indii^i^ beyond tbe^bowpdlariee of the plaitii on which tte 
fortress stands* 

The part of the harbour where the Beagle intended to anchoir 
being distant twenty •five miles, I obtained from the Coioman* 
dant a guide and horses, to take me to see whether she had 
arrived. licaving the plain of green turf, which extended along 
the course of a little brook, we soon entered on wide level waste 
consisting either of sand, saline marshes, or^bare mud. Some 
parts were clothed by low thickets, and others with those succu* 
lent plants, which luxuriate only where salt abounds. Bad as 
the country was, ostriches, deers, agoutis, hnd armadilloes, were 
abundant. My guide told me, that two t^onths before he had a 
most narrow escape of his nfe : he was out hunting with two other 
men, at no great distance from this part of the country, when 
they were suddenly met by a party of Indians, who giving chace, 
soon overtook and killed his two friends. His own horse’s legs 
were also caught by the bolas ; but he jumped off, and with his 
knife cut them free : while doing this he was obliged to dodge 
round his horse, and receive<l two severe ’wounds from their 
chuzos. %)ringing on the saddle, he managed, by a most won- 
derful exertion, just to keep ahead of the long spea^ of his pur- 
suers, who followed him to within sight of the fort. From that 
time there was an onler that no one should stray far from 
settlement. I did noi^ *" ow of this when I siiwtedj^ and 
surprised to observe liow earnestly my guide watch^ a deer, 
which appeared to have been frightened from a distant quarter. 

We found the Beagle had not arrived, and consequently set 
out on our return, but the horses soon tiring, we were obliged 
to bivouac on the plain. In the n^o^ng we had caught an 
armadillo, which, although a most exci^iit dish when roasted 
in its shell, did not make a very substantiarbreakfast and dinner 
for two hungry men. The ground at the place where we stopped 
for the night, was incrusted with a layer of sulphate of soda, 
and hence, of course, was without water. Yet many of the 
smaller rodents managed to exist even here, and the tucutuco 
was making its odd little grunt beneath my head, during half 
the night. Our horses were very poor ones, and in the morning 
they were soon exliausted from not having had any thing to 
drink, so that we were obliged to walk. About noon the dogs 
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killed a kid, whteh we reeeted. I ate some of it, bat it tidade 
me intolerably tbii^. This was the more distressing as the' 
road, from some recent rain, was foil of little puddte of clear 
water, yet not a drop was drinkable. I had scarcely been twenty 
hoars without water, and only part of the time under a hot sun, 
yet the thimt rendered me very weak. How people survive two 
or three days under such circumstances^ I cannot imagine : at 
the same time, I must confess that my guide did not suffer at all, 
and was astonished*that one day’s deprivation should be so trou- 
blesome to me. 4 

I have several times alluded to the surface of the ground 
being incrusted with This ph^nmendn is quite different 
from that of the salinas, and more mtraordinary. In many 
parts of South America, wherever the climate is moderately 
dry, these incrustations occur ; but I have nowhere seen them so 
abundant as near £ahia Blanca. The salt here, and in other 
parts of Patagonia, consists chiefly of sulphate of soda with some 
common salt. As long as the ground remains moist in these 
salitrales (as the Spaniards improperly call them, mistaking this 
substance for saltpetre), nothing is to be seen but an extensive 
plain composed of a black, muddy soil, supporting scattered 
tufts of succulent plantS. On returning through one of these 
tracts, after a week’s hot weather, one is surprised to see square 
of the ^in white, as if from a slight fall of snow, here 
xfod there^beaped up by the wind into little drifts. This latter 
appearante is chiefly caused by the salts being drawn up, during 
the slow evaporation of the moisture, round blades of dead grass, 
stumps of wood, and pieces of broken earth, instead of being 
crystallized at the bottp|j|of the puddles of w^ater. The salitrales 
occur either on level ^^ts elevated only a few feet above the 
level of the sea, or dn alluvial land bordering rivers. M. Par- 
chappe* found that the saline incrustation on the plain, at the 
distance of some miles from the sea, consisted chiefly of sulphate 
of soda, with only seven per cent.^of common salt ; whilst nearer 
to the coast, the common salt increased to 37 parts in a hundred. 
This circumstance would tempt one to believe that the sulphate 
of soda is generated in the soil, from the muriate, left on the 

♦ Voyage dans TAmdrique Merid. par M. A d’Orbigny. Part Hist, 
tom. 5. p. 664. e . 
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si^r&ce during the slow and recant eleyation of this dry country^ 
Tha whole phenomenon is well worthy the attention of natural* 
ists. Have the succulent, aalt^loving plants, which are well 
known to contain much soda, the power of decomposing the 
muriate? Does t]|e black fetid mud, abounding with organic 
matter, yield the sulphur and ultimately the sulphuric acid ? 

« 

Two days afterwards I again rode to the harbour : whea not 
far from our destination, my companion, the same man as before, 
spied three people hunting on horseback. He immediately dis* 
mounted, and watching them intently, saidj They don’t ride 
like Christians, and* nobody can leave tffe fort.” The three 
hunters joined company, ^imd likewise dismounted from their 
horses. At last one mounted again and rode over the hill out 
of sight. My companion said, ‘‘We must now get on our 
horses : load your pistol and he looked to his own sword. I 
asked, “ Are they Indians ? ” — “ Quien sabe ? (who knows ?) if 
there are no more than three, it does not^ignify.” It then struck 
me, that the one man had gone over the hill ^o fetch the rest of 
his tribe. I suggested this ; but all the answer I could extort 
was, “Quien sabe?” His head and eye never for a minute 
ceased scanning slowly tiie distant horizim* I thought his un» 
common coolness too good a joke, and asked him why he did not 
return home. I was startled when he answere^^ “ We 
returning, but in a line so as to pass near a swamp, info which 
we can gallop the horses as far as they can go, and then trust to 
our own legs ; so that there is no danger.” I did not feel quite 
so confident of this, ana wanted to increase our pace. He said, 
“No, not until they do.” When any li Ul aineQualitv concealed 
us, we galloped ; but when in sight, contl^Ed walking. At last 
we reached a valley, and turning to the left, •galloped quickly to 
the foot of a hill ; he gave me his horse to hold, made the dogs 
lie down, and then crawled on his hands and kn^ to reconnoitre. 
He remained in this position for some time, and at last, bursting 
out in laughter, exclaimed, “ Mugeres ! ” (women !) He knew 
them to be the wife and sister-in-law of the major’s son, hunting 
for ostrich’s eggs. I have described this man’s conduct, because 
he acted under the full impression that they were Indians. As 
90on, however, as the absurd mistake was found out, he gave me 
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a th^ could not have been Indians; but 
all theaa wm fefgotten at the time. We then fode on in peace 
and<|uiietne8s ta a low point called Funta Alta, whence we could 
see nimrlf the wlmle of the ^ 

The wide expanse of wafer is choked up ||r numerous great 
mud-banks, which^e inhabitant call Cangrejales, or eraiherkt^ 
firom the numbar of small crabs. The mud is so soft tlmt it is 
impossible to walk oVer them, even for the shortest distance. 
Itoy of the banks have their surfiices covered with long rudhes, 
the tops which alone are visible at high water. On one oc«* 
casion, when in a b^t, we were so entangled by these shalfews 
that we could hardly# find our way. Nothing was visible but 
the flat beds of mud ; the day was am very clear, and there was 
much refraction, or as the sailors expressed it, things loomed 
high.” The only object within our view which was not level 
was the horizon ; tushes looked like buslies unsupported in the 
air, and water like mud*banks, and mud-banks like water. 

We passed the night p Punta Alta, and 1 employed myself in 
searching for fossy bones ; this point being a perfect catacomb 
for monsters of extinct races. The evening was perfectly calm 
and clear ; the extrmie monotony of the view gave It an interest 
even iu the midst oi^ mud-ban^ and gulls, sand-hillocks and 
solitary vultures. In riding back in the morning we came across 
f-J'^ry freshl^rack of a Puma, but did not succeed in finding 
it. We saw also a couple of Zorillos, or skunks,— odious 
mimal^, which are far from uncommon. In general appearance 
;he Zorillo resembles a polecat, but it is rather larger, and much 
:hicker in proportion. Conscious of its power, it roams by day 
ibout the open plaiiU|^d fears neither dog nor man. If a dog 
B urged to the attac^Rfs courage is instantly checked by a few 
Irops of the fetid oil, which brings on violent sickness and run- 
ning at the nose. Whatever is once polluted by it, is for ever 
useless. Azara sjiys the smell can be perceived at a league dis- 
tant; more than once^ when entering the harbour of Monte 
Video, the wind being off shore, we have perceived the odour 
on board the Beagle. Certain it is, that every animal most will- 
ingly makes room for the Zorillo. 
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BAHIA BLANCA, 

The Beagle arrived here on the 24th of August, and a week after- 
wards sailed for the Plata. With Captain Fitz Roy's consent I 
was left behind, to travel by land to Buenos Ayres. I will here 
add some observations, which were mide during this visit and 
on a previous occasion, when the Beagle wa^ employed in sur- 
veying the harbour. 

The plain, at the distance of a few miles from the coast, 
belongs to the great Panipean formation, which consists in part 
of a reddish clay, and in part of a highly calcareous marly rock. 
Nearer the coast there are some plains formed frofn th§ wreci 
of the upper plain, and from mud, gravel, and sand thrown up 
by the sea during the slow ele%ation of the land, of which eleva- 
tion we have evidence in upraised beds of recent shells, and in 
rounded pebbles of pumice scattered over the country. At 
Punta Alta we have a section of one of tb||e later-formed little 
plains, which is highly interesting from fie number and extra- 
ordinary character of the remains of gigantij land-animals em- 
bedded in it. Tliese have been fully described by Professor 
Owen, in the Zoology of the voyage of the Beagle, and are depo- 
sited in the College of Surgeons. I will here give only a brief 
outline of their nature. 

First, parts of three heads and other bones of the Megathe- 
rium, the huge dimensions of which are expressed by its name. 
Secondly, the Megalonyx, a great allied animal. Thirdly, the 
Scelidotherium, also an allied animal, of which I obtained a 

a 
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nearly perfect skeleton. It must have been as large as a rhino- 
ceros : in the structure of its hetid it comes, aceordint** to Mr. 
Owen, nearest to the Cape Ant-eater, but in some other n specU it 
approaches to the armadilloes. Fourthly, the My hxlon 1 >arwinii, 
a closely related genus of little inferior size. Fifthly, anotlier gi- 
gantic edental quadruped. Sixthly, a large anima I. with an osst^ous 
coat in compartments, very like that of an armailillo. 8e^ enthly, 
an extinct kind of horse, to which I shall have agtiin to refer. 
Eighthly, a tooth of a Pachydermatous animal, probably the same 
with the Macraucheuia, a huge beast with a long neck like a camel, 
which I shall also r«er to again. Lastly, the Tox(xIon, perhaps 
one of the strangest animals ever discovere<i .♦ in size it equalleil an 
elephant or megatherium, but the s^ucture of its teeth, as Mr. 
Own states, proves indisputably tliat it was intimately related to 
the Gnawers, the order which, at the present day, includes most 
of the smallest quadrupeds : in many details it is allied to the 
Pachydermata : •judging from the position of its eyes, ears, and 
nostrils, it was probablyf^ aquatic, like the Dugong and Manatee, 
to , which it is also allied. IIow wonderfully are the different 
Orders, at the present time so well separate*!, blended together in 
different points of the structure of the Toxodon ! 

The remains of th^ nine great quadrupe<]s, and many de- 
tached bones were found embedd<Kl on the beach, within the 
of about 200 yards square. It is a remarkable circum- 
stance that so many different sjiecies should be found together ; 
and it proves how numerous in kind the ancient inhabitants of 
this country must have been. At the distance of about thirty 
miles from P. Alta, in a cliff of red earth, I found several frag- 
ments of bones, sonie^f large size. Among them were the teeth 
of a gnawer, equall^ in size and chseJy resembling those of 
the Capybara, w/iOSe habits have been descrihffd ; and therefore, 
probably, an aquatic animal. There wus also jwrt of the head of 
a Ctenomys *, the, species being different from the Tucutuco, but 
with a close general resemblance. The retl earth, like that of 
the Pampas, in which these remains were embedded, contains, ac- 
cording to Professor Ehrenberg, eight fresh-water and one salt- 
water infusorial animalcule ; therefore, probably, it was an 
estuary deposit. 

The remains at Punta Alta were embedded in stratified gravel 
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and mldish innd, just such as the sea might now wasli up on a 
sJiallow bank. They were associated with twenty-three species 
of siiells, of which thirteen are recent and four others very 
closely related to recent forms; whether tlie remaining ones are 
extinct or simjjly unknown, must be doubtful, as few collections 
of shells have been made on this coast. As, however, the recent 
species were embedded in nearly tlie same proportional numbers 
with those now living in the bay, I think there can be little 
doubt, that this accumulation belongs to a very late tertiary 
period. From the hones of the Scelidotheri un, including even 
tlie knee-cap, being intombed in their prc^-^er relative positions, 
and from the osseous armour of the great annadillo-like animal 
being so well preserved, together with the bones of one. of 
its legs, we may feel assured that these remains were fresh 
and united by their ligaments, when deposited in the gravel 
together with the shells. Hence we have good evidence that 
the above enumerated gigantic quadrupeds, more different from 
those of the present day than the oldest of the tertiary quadru- 
peds of Europe, lived* whilst the sea was peopl^ jvith most of its 
present inhabitants ; and we have confirmed that remarkable law 
so often insistetl on by Mr. Lyell, namely, that the “ longevity 
of the species in the mammalia is upon the whole inferior to that 
of the testacea.”**^ ^ 

The great size of the bones of the Megatheroid animals, Includ- 
ing the Megatherium, Mi^lonyx, Scelidotheri um, and Mylodon, 
is truly wonderful. The habits of life of these animals W’^ere a 
complete puzzle to naturalists, until Professor Owenf lately 
solvefl the problem with remarkable ingenuity. The teeth in- 
dicate, by their simple structure, that thesesittegatheroid animals 
lived on vegetable food, and probably on thcw^eaves and small 
twigs of trees ; their ponderous forms and great strong curved 
claws seem so little adapted for locomotion, that some eminent 
naturalists have actually believed, that, like the sloths, to which 
they are intimately related, thej* subsisted by climbing back 
downwards on trees, and feeding on the leaves. It was a bold, 

♦ Principles of Geology, vol. iv. p. 40. 

f This theory was first develop^ in the Zoology of the Voyage of the 
Beagle, and subsequently in Professor Owen’s Memoir on Myli^on ro- 
bostus. 

o 2 
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not to say preposterous, idea to conceive even antediluvian trees, 
with branches strong enough to bear animals as large as ele- 
phants. Professor Owen, with far more probability, believes 
that, instead of climbing on the trees, they pullai the branches 
down to them, and tore up the smaller ones by the roots, and so 
fed on the leaves. The colossal breadth and weight of their 
hinder quarters* which can hardly be imagined without liaving 
seen, become, on this view, of obvious service, instead of 
beiiig an incumbrance: their apparent clumsiness disappears# 
IVIth their great Ails and their huge heels firmly fixed like a 
tripod on the groui^, they could freely exert the full force of 
tteir most powerful Irms and great claws. Strongly rooted, 
indeed, must that tree have been, which could have resisted such 
force! The Mylodon, moreo%'er, was furnished with a long 
extensile tongue bke that of the girafie, which, by one of those 
beautiful provisions of nature, thus reaches with the aid of its 
long neck its leafy food. I may remark, that in Abyssinia the 
elephant, according to Bruce, when it cannot reach with its 
proboscis the branches, deeply scores with its tusks the trunk of 
the tree, up and down and all round, till it is sufficiently 
weakened to be broken down. 

The beds including the above fassil remains, stand only from 
fifteen to twenty feet above the level of high-water ; and hence 
tEe eWation of the land has been small (without there has 
been an intercalated period of subsidence, of which we liave no 
evidence) since the great quadrupeds wandered over the sur- 
rounding plains ; and the external features of the country must 
then have been very nearly the same as now. What, it may natu- 
rally be asked, was the character of the vegetation at that period ; 
was the country wretchedly sterile as it now is ? As so many 
of the co-embedded shells are the same with those now living in 
the bay, I was at first inclined to think that the former vegeta- 
tion was probably similar to the existing one ; but this would 
have been an erroneous inference, for some of these same shells 
live on the luxuriant coast of Brazil ; and generally, the character 
of the inhabitants of the sea are useless as guides to judge of 
those on the land. Nevertheless, from the following considera- 
tions, 1 do not believe that the simple fact of many gigantic 
quadrupeds having lived on the plains round Bahia Blanca; is 
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any mrv guide that tiiey formerly were clothed with a luxuriant 
vegetation : I have no doubt that the sterile country a little 
southward, near the iiio Negro, with its scattered thorny trees, 
would support many and large quadrupeds. 

That large animals require a luxuriant vegetation, has been a 
general assumption which has passed from one work to another ; 
but 1 do not hesitate to say that it is completely &lse, and that 
it has vitiated*the reasoning of geologists on some points of great 
interest in the ancient history of the world/ The prejudice has 
probably been derived from India, and the/Xndian islands, where 
troops of elephants, nd>le forests, and impenetrable jungles, are 
associated together in every one’s mind. If, however, we refer 
to any work of travels through the southern parts of Africa, we 
shall find allusions in almost every page eithes to the desert cha« 
racter of the country, or to the numbers of large animals inha- 
biting it. The same thing is rendered evident by the many 
engravings which have been published of various parts of the 
interior. When the Beagle was at Cape Town, I made an 
excursion of some days’ length into the country*, which at least 
was sufficient to render that wdiich I had read more fully intel- 
ligible. 

Dr. Andrew Smith, who, at the head of his adventurous 
party, has lately succeeded in passing the Tropic of Capricorn, 
informs me that, taking into consideration the whole of the 
southern part of Africa, there can be no doubt of its being a 
sterile country. On the southern and south-eastern coasts there 
are some fine forests, but with these exceptions, the traveller may 
pass for days together through open plains, covered by a poor 
and scanty vegetation. It is difbcult to convey any accurate 
idea of degrees of comparative fertility ; but it may be safely 
said that the amount of vegetation supported at any one time* 
by Great Britain, exceeds, perhaps even tenfold, the quantity on 
an equal area, in the interior parts of Southern Africa. The 
fact that bullock- waggons can travel in any direction, excepting 
near the coast, without more than occasionally half an hour’s 
delay in cutting down bushes, gives, perhaps, a more definite 

* ^ I mean by this to exclude the total amount, which may have been suc- 
cessively produced and consumed during a given period. 
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notion of the scantiness of the vegetation. Now, if we look to 
the animals inhabiting these wide plains, wa shall find their 
tiuiubei's extraordinarily great, and their bulk ininiens<^ We 
must enumerate the elephant, three species of rhinoceros, and 
probably, according to Dr. Smith, two others, the hippopotamus, 
the giraffe, the bos caller — as large as a full-grown bull, and the 
elan — but little less, two zebras, and tl»e (piacehti, two gnus, and 
several antelopes even larger than these latter animals. It may 
be supposed that although the species are numcrotis, tlie indivi- 
duals of each kiniNarc few. By the kindness of Dr. Smith, I 
am enabled to show'^hat the ease is very diHerent. He ififorms 
me, that in lat. 24"", one day’s march with the bnlhK'k-wag- 
gons, he saw, without wanderina: to any great disnirici' on either 
side, between one hundrtMl and one hundred and fifty rhinoeerost^s, 
wluch belonge«i tp three s|KH‘ies : the same day he saw sevt^ral 
herds of giraffes, amounting toirether to nwirly a hundreil ; and 
that, although ilo elephant was observtHl, yet they are found in 
this district. At the distance of a little more than one hourV 
march from their ‘[^lace of encampment on the previous night, 
his party actually killed at one spot eight liippopotamuses, and 
saw many more. In this same river there were likewise croco- 
diles. Of course it was a case quite extraordinary, to see so 
many great animals crowded together, but it evidently proves 
tlQ^ th^ must exi^ in great numbers. Dr. Smith describes the 
country passed through that day, as “ being thinly covered with 
grass, a^ bushes about four feet high, and still more thinly 
.with mimosa-trees.” The waggons were not prevented travelling 
in a nearly straight line. 

Besides these large animals, every one the least acquainted 
with the natural history of the Cape, has read of the herds of 
antelopes, which can be compared only with the flocks of 
migratory birds. The numbers indeed of the lion, panther, 
and hysena, and the multitude of birds of prey, plainly^speak of 
the abundance of the smaller, quadrupeds : one evening seven 
lions were counted at the same time prowling round Dr. Smith’s 
amampment. As this able naturalist remark^ to me, the carnage 
each day in Southern Africa must indeed be terrihe I 1 confess 
it is truly surprising how such a number of animals can find 
support in a country producing so little Jfbod« The larger qua- 
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drupetls no doubt roam over wide tracts in search of it ; and 
their food chiefly coii>ists of underwood, which probably contains 
much nutriment in a small bulk. Dr. Smith also informs me 
that the veg^etation has a rajnd growth ; no sooner is a part con- 
sumed, than its place* is supplied by a fresh stock. There can 
be no doubt, howeva r, that our ideas rf!specting the apparent 
amount of food necessary for the support of large quadrupeds are 
much exaggerated: it should have been remembered that the 
camel, an anhnal of no mean bulk, has always been considered as 
the emblem of the desert. 

The belief that where large quadruped.^ exist, the vegetation 
must necessarily be luxuriant, is the mdl-e remarkable, because 
the converse is far from true. Mr. Burchell observed to me 
tliat when entering Brazil, nothing struck liim more forcibly 
than the splendour of the South American vegetation contrasted 
with that of South Africa, together with the absence of all large 
quadru))eds. In his Travels,"^ he has suggestecl that the com- 
parison of the respective weights (if there were sufficient data) 
of an equal number of the largest herbivffrous quadrupeds of 
each country would bo extremely curious. If we take on the 
one side, the elephant,! hippopotamus, giraffe, bos caffer, elan, 
certainly three, and probably five species of rhinoceros; and on 
the American side, two tapirs, the guanaco, three deer, the vicuna, 
peccaH, eapybara (after which we must chooie from the iponkeys 
to complete the number), and then place these two groups along- 
side each other, it is not easy to conceive ranks more dk^ro- 
portionate in size. After the above fects, we are compelled to 

♦ Travels in the Interior of South Africa, vol. ii., p. 207. 

t The elephant which was killed at Exeter Chan^ was estimated (being 
partly weighed) at five tons and a half. The elephant actress, as I was in- 
formed, weighed one ton less ; so that we may takeHive as the average of a 
fall-mwn ^ephant I was told at the Surrey Gardens, that ahippopotamns 
which was sent to England cut up into pieces was estimated at three tons and 
a half; we will call it three. From these premises w§ may give three tons 
and a half to each of the five rhinoceroses ; perhaps a ton to the girafie, and 
half to the bos cafi^r as well as to the tian (a large ox weighs from 1200 to 
1600 pounds). This will give an average (from the above estimates) of 2*7 
of a ton for the ten largest herbivorous animals of Southern Africa. In 
South Americ^ allowing 1200 pounds for the two tapirs together, 560fbr the 
gnanaco and vicuna, 500 for three deer, 300 for the eapybara, peccari, and a 
monkey, we shall have an average of 250 pounds, which I believe is over- 
stating the result The ratio will therefore be as 6048 to 250, or 24 to 1, for 
the ten largest animals from the two continents. 
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conclude, against anterior probability,* that among (ho main* 
inalia there exists no close relation between the huik of the 
species, and the quantity of the vegetation, in the countries 
which they inhabit. 

With regard to the number of large quadrupeds, there cer- 
tainly exists no quarter of the globe which will bear ci»iuparison 
with Southern Africa. After the different statoments whicii 
have been given^ the extremely desert character of that region 
will not be disputed. In the European division of the world, 
we must look back^o the tertiary epochs, to find a condition of 
tilings among the ukmmalia, resembling that now existing at 
the Cape of Good Kope. Those tertiarj epochs, which we 
are apt to consider as abounding to an astonishing degree with 
large animals, because we find the remains of many ages accu- 
mulated at certain spots, could hanlly boast of more large 
quadrupeds than Southern Africa dot^ at present. If we 
speculate on the condition of the vegetation during those epochs, 
we are, at least bound so far to consider existing analogies, as 
not to uige as absolutely necessary a luxuriant vegetation, 
when we see a state of things so totally different al; the Cape 
of Good Hope. 

We knowf that the extreme regions of North America, many 
degrees beyond the limit where the ground at the depth of a few 
feet reinalns perpetually congealed, are covered by forests of 
large and tall trees. In a like manner, in Siberia, we have 
woods of birch, fir, aspen, and larch, growing in a latitude^ 
(64®), wh^e the mean temperature of the air falls below the 
freezing point, and where the earth is so completely frozen, that 

^ If we suppose the case of the discovery of a skeleton of a Greenland 
whale in a state, cnot a single cetaceous animal being known to exist, 

what naturaUst would have ventured conjecture on the possibility eff a car- 
cass so gigantic being supported on the minute Crustacea and mollusca living 
in die mzen seas of the extreme North ? 

f See Zoological Hemarks to Capt. Back’s Expedition, by Dr. Bichardson. 
He says, The snbsoil north of latitivle 66® is perpetually fhnsen, the thaw 
on the coast not penetrating above three feet, and at Bear I^e, in latitude 
64®, not more than twenty inches. The frozen substratum does not of itself 
de»tro^ furfomU flourish on the surface at a distance from the 

iHOOSt* 

X See Humboldt, Fra^ens Asiatiques, p. 386 ; Barton’s Geography of 
Plants; and Malte Bran. In the latter work it is sidd that the limit of the 
growth of treea in Siberia may be drawn under the pandbil of fO®. 
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the carcass of an animal embeddecl in it is perfectly preserved. 
With tliese facts we must grant, as far as quantity alone of vege- 
tation is concenuKl, that the great quadrupeds of the later ter- 
tiary epochs might, in most parts of Nortfjern I^urope and Asia, 
have lived on the spots where their remains are now found. I 
do not here speak of the kind of vegetation necessary for their 
support ; because, as there is evidence of physical changes, and 
as the animals have become extinct, so may wo suppose that the 
species of plasits have likewise been changed. 

These remarks, I may be permitted to add, directly bear on 
the case of the Siberian animals preserved ice. The firm con- 
viction of the necessity of a vegetation possessing a character of 
tropical luxuriance, to support such large animals, and the im- 
possibility of reconciling this Muth the proximity of perpetual 
congelation, was one chief cause of the several theories of sudden 
revolutions of climate, and of overwhelming catastrophes, which 
were inventwl to account for their entombment. I am far from 
supposing that the climate has not changed since the period 
when those animals liveil, which now lie burned in the ice. At 
present I only wish to show, that as far as quantity of food ahm 
is concerned, the ancient rhinoceroses m^ht have roamed over 
the steppes of central Siberia (the northern parts probably being 
under water) even in their present condition, as well as the 
living rhinoceroses and elephants over the *karros of Southern 
Africa. 

I will now gpive an account of the habits of some of the more 
interesting biids which are common on the wild plains of North- 
ern Patagonia; and first for the largest, or South American 
ostrich. The ordinary habits of the ostrich aj’e familiar to every 
one. They live on vegetable matter, such as roots and grass ; 
but at Bahia Blanca I have rejwatedly seen three or four come 
down at low ^ater to the extensive mud -banks which are then 
dry, for the sake, as the Gauchos say, of feeding on small fish. 
Although the ostrich in its habits is so shy, wary, and solitary, 
and although so fleet in its pace, it is caught without much dif- 
ficulty by the Indian or Gaucho armed with the bolas. When 
sever^ horsemei^ appear in a semicircle, it becomes confounded, 
and does not know which way to escape. They generally prefer 
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numing against the wM; yet at the first atari they expand 
^ their wings^ and like a vessel make all sail* On one fine hot 
day 1 several ostriches enter a bed of tall rushes, where they 
hquatted concealed, till quite closely approached. It is not gene- 
rally known that ostriches readily take to the water* Mr. King 
informs me that at the Bay of San Bias, end at Port Valdes in 
Patagonia, he law these birds swimming several times from 
island to island. They ran into the water both when driven 
down to a point, and likewise of their own accord when not 
frightened : the disfhnce crossed was about two hundreii yards. 
When swimming, little of their bodies appear above w^ater ; 
their necks are extenfled a little forw'ard, hud their progress is 
slow. On two occasions 1 saw some ostriches swimming across 
the Santa Cruz river, where its course was about four hundred 
yards wide, and tjie stream rapid. Captain Sturt,* when de- 
scending the Murrumbidgee, in Australia, saw two emus in the 
act* of swimming: 

The inhabitants of the country readily distinguish, even at a 
distance, the cock bird from the lien. The former is larger and 
darker-colourecijt and has a bigger head. The ostricJi, I believe 
the cock, emits a singular, deep-tone<i, hissing note: when first 
I heard it, standing in*the midst of some sand-hillocks, I tliouglit 
it was made by some wild beast, for it is a sound that one cannot 
tell whgnce it com^, or from how' far distant. When we were 
at Bahia Blanca in the months of September and October, the 
e^s, in extraordinary numbers, were found all over the country. 
They lie either scattered and single, in which case they are 
never hatched, and are called by the Spaniards huachos ; or they . 
are collected together into a shallow' excavation, which fonns the 
nest. Out of the four nests which I saw', three contained twenty- 
two eggs each, and the fourth twenty-seven. In one day's 
hunting on horseback sixty-four eggs were found ; forty-four of 
these were in two nests, and the remaining twenty, scattered 
huachos. The Gauchos unanipaously affirm, and there is no 
reason to doubt their statement, that the male bird alone hatches 
the eggs, and for some time afterwards accompanies the young. 

♦ Sturt’s Travels, p. 74. 

f A Gaucho assured me that he had once seen a snow-white or Albino 
variety, and that it was a most beautiful bird. 
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The cock when on the nest lies very close; Ihave myself alim^t 
ridden over one. It is asserted that at such times they are occa- 
sionally fierce, and even dangerous, and that they have been 
known to attack a man on hotseback, trying to kick and leap on 
him. My informer pointed oat to me an old man, whom he had 
seen much terrified by one chasing him. I observe in Burcheirs 
travels in South Africa, tliat he remarks, Having killed a male 
ostrich, and the feathers being ^irty, it was said by the Hotten- 
tots to be a^est bird.” I understand that the male emu in the 
Zoological Gardens takes charge of the nest : this habit, there- 
fore, is common to |he family. f 

The Gauchos unanimously affirm tha? several females lay in 
one nest. T have been positively told that four or five hen birds 
have been watched to go in the middle of the day, one after the 
other, to the same nest. I may add, also, that it is believed in 
Africa, that two or more females lay in one nest.* Although 
this habit at first appears very strange, I think the cause may 
be explained in a simple manner. The number of eggs in the 
nest varies from twenty to forty, and even to fifty ; and accord- 
ing to Azam, sonietimes to seventy or eighty. Now although 
it is most probable, from the number of eggs found in, one dis- 
trict being .so extraordinarily great in proportion to the parent 
birds, and likewise from the state of the ovarium of the hen, that 
she may in the course of the season lay a large number^ yet the 
time required must be very long. Azara states, f that a female 
in a state of domestication laid seventeen eggs, each at the inter- 
val of three days one from another. If the hen was obliged to 
hatch her own eggs, before the last wjis laid the first probably 
would be addled ; but if each laid a few eggs at successivo 
periods, in different nests, and several hens,^ is stated to be the 
case, combined together, then the eggs in one collection would 
be nearly of the same age. If the number of eggs in one of 
these nests is, as I believe, not greater on ah average than, the 
number laid by one female in the season, then there must be as 
many nests as females, and each cock bird will have its fair share 
of the labour of incubation ; and that during a period when the 

# 

* Barchelfs Travels, vol. i. p. 280. 
j Azara, vol. iv.p. 173. 
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females probably could not sit, from not having finishai laying.* 
I have before mentioned the great numbers of huachos, or de- 
serted eggs ; so that in one day’s hunting twenty were found in 
tiife state. It appears odd that so many should be wasted. Does 
it hot arise from the difficulty of several females associating to- 
gether, and finding a male re^y to undertake the office of incu- 
bation ? It is evident that there must at first be some of 

association between at least two females; otherwise the eggs 
would remain scatte|jed over the wide plains, at dis&nces fer too 
great to allow of the male collecting them into one nest : some 
authors have believedVthat the scattered egg^ were deposited for 
the young birds to feed on. This can hanlly be the case in 
America, because the huachos, although often found addled and 
putrid, are generally whole. 

When at the Rio Negro in Northern Patagonia, I repeatedly 
heard the Gauchos talking of a very rare bird which they called 
Avestniz Petise. They describe<l it as being less than the com- 
mon ostrich (which is there abundant), but with a very close 
general resemblance. They said its colour was dark and niottle<l, 
and that its legs were shorter, and feathered lower down than 
those of the common ostrich. It is more easily caught by the 
bolas than the other sp^ies. The few inhabitants who had seen 
both kinds, affirmed they could distinguish them apart from a 
long dis^nce. The eggs of the small species appeared, however, 
more generally known ; and it was remarked, w itii surj)rise, that 
they were very little less than those of the Rhea, but of a slightly 
difierent form, and with a tinge of pale blue. This species occurs 
most rarely on the plains bordering the Rio Negro ; but about a ' 
degree and a half further south they are tolerably abundant. 
When at Port Desire, in Patagonia (lat. 48®), Mr. Martens 
shot an ostrich ; and I looked at it, forgetting at the moment, 
in the most unaccountable manner, the whole subject of the 
Petises, and thought it was a not full-grown bird of the com- 
mon sort. It was cooked and eaten before my memory returned. 

^ ♦ Lichtenstein, however, asserts (Travels, vol. ii. p. 115) that the hens begin 
sitting when they have'^laid ten or twelve eggs ; and that they continue 
laying, I presume, in another nest. This appears to me very improbable. 
He asserts that four or five hens associate for incubation with one cock, Who 
^ts only at night 
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Fortunately the h^ ad, neck, legs, wings, many of the larger 
feathers, and a large part of the skin, had been preserved ; and 
from these a very nearly perfect specimen has been put together, 
and is now exhibited in the museum of the Zoolc^cal Society. 
Mr. Gould, in describing this new qpecies, has done me the 
honour of calling it after my niune. 

Among the Patagonian Indianfi in the StraiiP of Magellan, we 
found a half Indian, who had lived some years with the tribe, 
but had been born in the northern provinces. I asked him if he 
liad ever heard of the Avestruz Petise ? He answered by saying, 
tc ’W'hy there are none others in these soi^hern countries.” He 
informed me that the number of eggs iiP the nest of the petise 
is considerably less than in that of the other kind, namely, not 
more than fifteen on an average ; but he asserted that more than 
one female deposited them. At Santa Cruz we saw several of 
these birds. They were excessively wary : I think they could 
see a person approaching when too far off to be distinguished 
themselves. In ascending tlie river few were seen ; but in our 
quiet and rapid descent, many, in pairs aSid by fours or fives, 
were observed. It was remarked tliat this bird did not expand 
its wings, wlien first starting at full speed, after the manner of 
the northern kind. In conclusion I may observe^ that the Stru- 
thio rhea inhabits the country of La Plata as far as a little south 
of the Rio Negro in lat. 41®, and that tile Struthio Parwinii 
takes its place in Southern Patagonia ; the part about the Rio 
Negro being neutral territory. M. A. d'Orbigny,* when at the 
Rio Negro, made great exertions to procure this bird, but never 
had the good fortune to succeed. Dobrizhofier f long ago was 
aware of there being two kinds of ostriches ; he says, ‘‘ You 
must know, moreover, that Emus difler in size and habits in 
different, tracts of land; for those that inhabit the plains of 
Buenos Ayres and Tueuman are larger, and have black, white, 
and gray feathers; those near to the Strait of Magellan are 
smaller and more beautiful, for^their white feathers are tipped 

♦ When at the Rio Negro, we heard much of the iodefatigable labours of 
this naturalist. M. Alcidc d^Orbigny, during the years 1825 to 1833, tra- 
versed several large portions of South America, aijid has made a collection, 
and is now publishing the results on a scale of magnificence, which at once 
places himself in the list of American travellers second only to Humboldt. 

f Accoimt of the Abipones, a,i>. 1749, vol. i. (English translation), p. 314. 
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with black at the extremity, ami their black ones in like manner 
terminate in white.” 

A very singular little binl, Tinochorus riimicivoriis, is here 
common : in its habits ami general appearance, it nearly »‘(pjally 
partakes of the cliaracters, ditterent as they ai-e, (»f the and 
snipe. The Tincchonis is found in the whole of southern Soutli 
America, wherever there are sterile plains, or open dry pasture 
laud. It frequents in pairs or small Hocks the most desolate 
places, where scarcely another living creature can exist. Upon 
being approached squat close, and then are very diHicult to 
be distinguished from •the ground. When* feeding they walk 
rather slowly, with their legs wide apart. They dust themselves 
in roads and sandy places, and frequent particular spots, where 
they may be found day oiler day : like partridges, they take wing 
in a flock. In all tliese respects, in the muscular gizzard adapted 
for y^eta})le food, in the arched beak and fleshy nostrils, short 
legs and form of foot, the Tinochorus lias a close affinity with 
quails. But as soon as the bird is seen Hying, its whole appear- 
ance changes ; the long pointed wings, so diflerent from those in 
the gallinaceous order, the irregular manner of flight, and plain- 
tive cry uttered at tha moment of rising, recal the idea of a 
snipe. The sportsmen of the Beagle unanimously called it the 
short-billed snipe. To this genus, or rather to the family of the 
Waders, its skeleton shows that it is really related. 

The Tinochorus is closely related to some other South Ame- 
rican birds. Two species of the genus Attagis are in almost 
every respect ptarmigans in their habits ; one lives in Tierra del 
FuegOf above the Uinhs of the forest laud ; and the other just 
beneath the snow-^Vme on the Conlillera of Central Chile, A 
bird of another closely allied genus, Cliionis alba, is an inlm- 
bilant of the antarctic regions; it feeds on sea- weed and shells 
on the tidal rocks.. Although not web-footed, from some unac- 
countable habit, it Ls frequently met w'ith far out at sea. This 
small family of birds is one of those which, from its varied rela- 
tions to other families, although at present offering only difficul- 
ties to the systematic naturalist, ultimately may assist in revealing 
the grand scheme, common to the present and past ages, on 
which organized beings have been created. 
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TJie genus Furnurius contains several species, all small birds, 
living on the grountl. Jind inhabiting open dry countries. In 
structure tluy cannot be compared to any Euroj)ean form. Or- 
nithologists have generally included them among the creepers, 
although opposed to that family in every habit. The best known 
species is the common oven-bird of La Plata, the Casara or 
houseraaker of the Spaniards. The nest, whence it takes its 
name, is placed in the most exposed situations, as on the top of 
a post, a barQ rock, or on a cactus. It is composed of mud and 
hits of straw, and lias strong thick walls: iii shape it precisely 
resembles an oven, or depressed beehive. ^/Tlie opening is large 
and arched, and directly in front, within the nest, there is a 
partition, which reaches nearly to the roof, thus forming a passage 
or antechamber to the true nest. 

"" Another and smaller species of Pumarius^(F* cunicularius), 
resembles the oven-bird in the general reddish tint of its pin* 
mage, in a peculiar shrill reiterated cry, and in an odd manner 
of running by starts. From its affinity, the Spaniards call it 
Casarita (or little housebuilder), although •its nidiheation is 
quite different. The Casarita builds its nest at the bottom of a 
narrow cylindrical hole, which is said to extend horizontally to 
nearly six feet under ground. Several of the country people 
told me, that when boys, they had attempted to dig out the nest, 
but had scarcely ever succeeded in getting* to the end^of the 
passage. The bird chooses any low bank of firm sandy soil by 
the side of a road or stream. Here (at Hahia Blanca) the walls 
round the houses are built of hardened mud ; and 1 noticed that 
one, wdiich enclosed a courtyard where I lodged, was bored 
through by round holes iii a score of places. On asking the 
owner the cause of this, he bitterly complained of the little 
casarita, several of which I afterwards observed at w'ork. It is 
rather curious to find how incapable thi^se birds must be of ac- 
quiring any notion of thickness, for although they were con- 
stantly flitting over the low wall, they continued vainly to 
bore through it, thinking it an excellent bank for their nests, I 
do not doubt that each bird, as often as it came to daylight on 
the opposite side, w^as greatly surprised at the marvellous fact. 

I have already mentioned nearly all the mammalia common 
in this country. Of armadilloes three species occur, namely. 
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the Daaypus minutus or pichy^ the 1). villosus or ami 

the apar. The first extends fen degrees further south than any 
other kind : a fourth species, the MuHta, does not come as far 
south as Bahia Blanca. The four species have nearly similar 
liabits; the peludo^ however, is nocturnal, while tln^ others 
wander by day over tlie open plains, fee<iing on beetles. larva?, 
roots, and even small snakes. The o/>r/r, commonly calleil ma- 
tacoy is remarkable by liaving only thret* moveable bands ; tlie 
rest of its tesselateil covering being nearly inflexible. It has the 
power of rolling ftself into a perfect sphere, like one kind of 
English woofllouse. ^In this state it is siife from the attack of 
dogs; for the dog not<being able to take th^ wliole in its mouth, 
tries to bite one side, and the btdl slips away. The snim)lh liani 
covering of the viataco ofiers a better defence than the sharp 
spines of the hedgeliog. The piehy prefers a very dry soil; and 
the sand-dunes near the coast, where for many months it can 
never taste water, is its favourite resort : it often tries to escape 
notice, by squatting close to the ground. In the course of a 
day’s ride, near Ikhia Blanca, several were generally met with. 
The instant one was perceived, it was necessary, in order to 
catch it, almost to tumble off one’s horse ; for in soft soil the 
animal burrowed so quickly, that its hinder quarters would 
almost disappear before one could alight. It seems almost a 
pity to^kill such ni^e little animals, for as a Gaucho said, while 
shAqiening hjs knife on the back of one, “Son tan mansos” 
(they are so quiet). 

Of l^ptiles there are many kinds; one snake (a Trigono- 
cephalus, or Cophias), from the size of the poison channel in its 
:^ngs, must be very deadly. Cuvier, in opposition to some other 
naturalists, makes this a sub-genus of the rattlesnake, and inter- 
mediate between if and the viper. In confirmation of this opi- 
nion, I observed a fact, which appears to me very curious and 
instructive, as shqwing how every character, even though it may 
be in some degree independent of structure, has a tendency to 
vary by slow degrees. The extremity of the tail of this snake 
is terminated by a point, which is very slightly enlarged ; and 
as the animal glides along, it constantly vibrates the last inch ; 
Stfd this part striking against the dry grass and brushwood^ pro* 
duces a rattling noise, which can be distinctly heard at the dis- 
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tance of six feet. As often as the animal was irritated or 
surprised, its tail was shaken ; and the vibrations were extremely 
rapid. Kveii as lon^ as the body retained its irritability, a 
tendency to this habitual movement was evident. This Trigo- 
nocephalus has, there fore, in some respects the structure of a 
viper, with the habits of a rattlesnake: the noise, however, being 
procluced by a simpler device. The expression of this snake’s 
face was hideous and fierce ; the pupil consisted of a vertical slit 
in a mottled and copjicry iris ; the jaws were broad at the base, 
and the nose terminated in a triangular projection. I do not 
think I ever saw any thing more ugly, ; excepting, perhaps, 
some of the vampire bats. I imagine tlfis repulsive aspect ori- 
ginates from the features being placed in positions, with respect 
to each other, somewhat proportional to those of the human 
face ; and thus we obtain a scale of hideousness. 

Amongst the Iktrachian reptiles, I found only one little toad 
(Phryniscus nigricans), which wjis most singular from its colour. 
If we imagine, first, that it had been steeped in the blackest ink, 
and tJien, when dr}% allowed to crawl oveV a board, freshly 
painted with the brightest vermilion, so as to colour the soles of 
its feet and parts of its stomach, a good i^lea of its appearance 
will be gained. If it had been an unnahied species, surely it 
ought to have been called DiaboHcusj for it is a fit toad to 
preach in the ear of Eve. Instead of being nocturnal in its 
liabits, as other toads are, and living in damp obscure recesses, 
it crawls during the heat of the day about the dry sand-hillocks 
and arid plains, where not a single drop of water can be found. 
It must necessarily depend on the dew for its moisture; and this 
probably is absorbed by the skin, for it is known, that these 
reptiles possess great powers of cutaneous abfi|prption. At Mal- 
donado, I found one in a situation nearly as dry as at Bahia 
Blanca, and thinking to give it a great treat, carried it to a pool 
of water ; not only was the little animal unable' to swim, but, I 
think without help it would soon Jiave been drow^ned. 

Of lizards theife were many kinds, but only one (Proctotretus 
multimaculatus) remarkable from its habits. It lives on the 
bare sand near the sea coast, and from its mottled colour, the 
brownish scales being speckleci with white, yellowish red, and 
dirty bine, cam hardly be distinguished from the surrounding 
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aurl&ce. When frightened^ it attempts to avoid diacovery by- 
feigning death, with outstretched legs, depressed htniy, and 
closed eyes; if farther molested, it buries itself with great quick- 
ness in the loos^e sand. This lizani, from its flattened bmly and 
short legs, cannot run quickly. 

I will here add a few remarks on the hybernation of animals 
in this part of South America. When we flrst arrived :it liahia 
Blanca, September 7th, 1832, we thought nature had grantefi 
scarcely a living creature to this sandy and dry country. By 
digging, however, in the ground, several insects, large spiders, 
and lizards were foiu|i in a half torpid state. On the 1 5th, a 
few animals began to appear, and by the TSth (three days from 
the equinox), every thing announced the commencement of 
spring. The plains w ere ornamented by the flowers of a pink 
wood-sorrel, wild peas, cenotherse, and geraniums; and the birds 
began to lay their eggs. Numerous Laniellicorn and Hetero- 
merous Insects, the latter remarkable for their deeply sculptured 
were slowly crawling about ; while the lizaM tribe, the 
constant inhabitant of a sandy soil, darted about in every direc* 
don* During the flrst eleven days, whilst nature was dormant, 
the mean temperatin^^ taken from observations made every two 
hours on board the Bc^le, was 61°; and in the middle of the 
day the thermometer seldom ranged above 65°. On the eleven 
succeeding days, in which all living things became so animated, 
the mean was 58^, and the range in the middle of the day between 
slaty and seventy. Here then an increase of seven degrees in 
mean temperature, but a greater one of extreme heat, was sufli* 
cient to awake the functions of life. At Monte Video, from 
which we had just before sailed, in the twenty-three days included 
between the 26th of July and the 19th of August, the mean 
temperature from 276 observations was 68^.4 ; the mean hottest 
day being 65®.5, and the coldest 46®. The lowest point to 
which the tbermmweter fell was 41° 5. and occasionally in the 
middle of the day it rose to «69® or 70^ Yet with this high 
temperature, almost every beetle, several genera of spiders, 
snails, and land-shells, toads and lizards were all lying torpid 
beneath stones. But we have seen that at Bahia Blanca, which 
Is flour degp^ees southward, and therefore with a climate only a 
very little colder, this same temperature with a rather less ex« 
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treine heat, was sufficient to awake all orders of animated beings. 
This shows how nicely the stimulus required to arouse hybernat- 
ing animals is governed by the usual climate of the district, and 
not by the absolute heat. It is well known that within the 
tropics, the liyhernation, or more properly sestivation, of animals 
is determined not by the temperature, but by the times of 
drought. Near Rio de Janeiro, I was at first surprised to ob- 
serve, that, a few days after some little depressions had been 
filled with water, they were peopled by numerous full-grown 
shells and beetles, which must have been lying dormant. Hum- 
boldt has related the strange accident o.' a hovel having been 
erected over a spot where a young crocodile lay buried in the 
hardened mud. He adds, “ The Indians often find enormous 
boas, which they call Uji, or water serpents, in the same lethar- 
gic state. To reanimate them, they must be .irritated or wetted 
with water.*' 

I will only mention one other animal, a zoophyte (I believe 
Yirgularia Patagonica) a kind of sea-pen. It consists of a thin, 
straight, fleshy stem, with alternate rows of |>oIypi on each side, 
and surrounding an elastic stony axis, varying in length from 
eight inches to two feet. The stem at one extremity is truncate, 
but at the other is terminated by a vermiform fleshy appendage. 
The stony axis which gives strength to the stem may be tra^ 
at this extremity into a mere vessel filled with granular matter. 
At low water hundreds of these zoophytes might be seen, pro- 
jecting like stubble, with the truncate end upwards, a few inches 
above the surface of the muddy sand. When touched or pulled 
they suddenly drew themselves in with force, so as nearly or 
quite to disappear. By this action, the highly elastic axis must 
be bent at the lower extremity, where it is naturally slightly 
curved ; and I imagine it is by this elasticity alone that the 
zoophyte is enabled to rise again through the mud. Each poly- 
pus, though closely united to its brethren, has a distinct mouth, 
body, and tentacula. Of these, polypi, in a large specimen, 
there must be many thousands ; yet we see that they act by one 
movement : they have also one central axis connected with a 
ej8tem of obscure circulation, and the ova are produced in an 
organ distinct from the separate individuals.* Well may one be 

* The cavifies leading ftmn the 'fleshy compartments of the extremity, 
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wbt k wiiidivi4uiil ? ^ It is aiwayt^^^M^ tp 
i^gver the ibundation of the stmi^ tales the old voyagers; 
I have no doubt but that the habits of this Yjiguhina explain 
t^eh ease* Captain Lancaster^ in his voyage^ in 1601, nar* 
lalteB that on the sea-sands of tlie Island of Sombrero^ in the 
!East Indies, he found a small twig growing up like a young 
tree, and on odering to pluck it up it shrinks down to the ground, 
and sinks, unless held very hard* On being plucked up, a great 
worm is found to be its root, and as the tree groweth in great- 
ness, so doth the worm diminish ; and as soon as the wonii Is 
entirely turned into iAtree it rooteth in the earth, and so becomes 
great. This tr&nsforhiation is one of the strangest wonders 
that I saw in all my travels : for if this tree is plucked up, while 
young, and the leaves and bark stripped off, it becomes a hard 
stone when dry, nnich like white coral : thus is t|^s worm twice 
transformed idto different natures. Of these we gathered and 
brought home many.’" 


During my stay ^t Bahia Blanca, while waiting for the Beagle, 
the place was in a constant state of excitemenf, from rumours of 
wars and victories, between the troops of Kosas and the wild 
Indians. One day an account came that a small party forming 
one of the postas on the line to Buenos Ayres, had been found 
all murdered. Th^ next day three hundr^ men arrival from 
the Colorado, under the command of Commandant Miranda. A 
large portion of these men were Indians {mansos^ or tame), 
belonging to Ae tribe of the Cacique Beriiantio. They passai 

were filled with a yellow pulpy matter, which, examined under a micro- 
scope, presaited an extraordinary app^rauce. The mass consisted of 
rounded, semi-transparent, irregular grains, aggregated together into par- 
ticles of various sixes. All such particles, and the separate grains, possessed 
the power of rapid movement ; generally revolving around different axes, 
but sometimes proCTCssive. The 'movement was visible with a very weak 
power, but even with the highest its cause could not be perceived. It was 
very different from the circulation the fluid in the elastic Img, containing 
the thin extremity of the axis. On other occasions, when dissecting sm^ 
marine animals beneath the microscope, I have seen particles of pulpy mat- 
tetv some of large size, as soon as they were disengaged, commence revolv- 
ing. I have imagined, 1 know not with bow much truth, that this granulo- 
pulpy matter was in process of being converted into pva. Certainly in this 
zoophyte such apprared to be the case. 

♦ Kerrs Coilection of Voyages, vol. viii. p. 119. 
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more wild aiid savage than scene of their bivouac. Some 
drank till they were intoxicated ; others swallowed the steaming 
blood of the cattle slaughtered for their suppers, and then, being 
sick from drunkenness, they cast it up again, and were besmear^ 
with filth and gore. 

Nam simul expletns dapibiis> vinoque sepultns 
(^ervicem infiexam posuit, jacuitque per antrum 
Immenfiug, sauiem eructans, ac frusta cruenta 
Per somuum commixta mere. 

In the morning they started for the scene of the murder, with 
ordera to follow the “ rastro," or track, even if it led them to 
Chile. We subsequently heard that the wild Indians had escaped 
into the great J^ampas, and from some cause the track had been 
missed. One glance at the rastro tells these Upople a whole 
history. Supposing they examine the tivick of a thousand horses, 
they udll soon guess the number of mounted ones by seeing how 
many have cantered; by the depth of the other Impressions, 
whether any horses were loaded with cargoes ; b) the irregularity 
of the footsteps, how far tired ; by the manner in w'hich the food 
has been cooked, whether the pursued travelled in haste ; by the 
general appearance, how long It has been since they passed. 
They consider a rastro of ten days or a fortnight, quitp recent 
enough to be hunted out. We also heard that Miranda struck 
from the west end of the Sierra Ventana, in a direct line to the 
island of Cholechel, situated seventy leagues up the Rio N^^ro. 
This is a distance of between two and three hundred miles, 
through a country completely unknown. What other troops in 
the world are so independent ? With the sun for their guide, 
mares’ flesh for food, their saddle-cloths for beds, — as long as 
there is a little water, these men would penetiate to the end of 
the world. 

A few days afterwards I saw another troop of these banditti- 
like soldiers start on an expedition against a tribe of Indians at 
the small Salinas, who had been betrayed by a prisoner cacique. 
The Spaniard who brougiit the orders for this expedition was a 
very intelligent man. He gave me an account of the last engage^* 
ment at which he was present. Some Indians, who bad b^ 
taken prisoners, gave inlbrmation of a tribe living north of the 
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Colota^¥ Two hundred soldiers were sent ; and they first dis* 
hovered the Indians by a cloud of "^dust from their horses* feet, 
as they chanced to be travelling. The country was mountainous 
and v^d, and it must have been &r in the interior, for the 
Coldillera were in sight. The Indians, men, women, and children, 
wim^ about one hundred and ten in number, and they were nearly 
all taken or killed, for the soldiers sabre every man. The Indians 
how so terrified that they offer no resistance in a body, but 
each flies, neglecting even his wife and childr^ ; but when over- 
taken, like wild animjils, they fight against any number to the 
last moment. One dying Indian seized with his teeth the thumb 
of his adversary, and allowed his own eye to be forced out sooner 
than relinquish his hold. Another, who was wounded, feigned 
death, keeping a knife ready to strike one more^&|al blow. My 
informer said^^when he was pursuing an Iridia™the man cried 
out for mercy, at the same time that he was covertly loosing the 
bolas from his waist, meaning to whirl it round his head and so 
strike his |lursuer.* “I however struck him Irith my sabre to 
the ground, and then got off my horse, and cut his throat with 
my knife.” This is a dark picture ; but how much more shock- 
ing is the unquestionable^act, that all the w'omen who appear 
above twenty^years old are ma^cred in cold blood ! When I 
exclaimed that this appeared rather inhuman, he answered, 
‘‘ Why, what can be done ? they breed so !** 

Every one here is fully convinced that this is the most just 
war, because it is against barbarians. Who would believe in 
this age that such atrocities could be committed in a Ciiristian 
civilized country? The children of the Indians are saved, to be 
sold or given away as servants, or rather slaves for as long a time 
as the owners can fnake them believe themselves slaves ; but I 
believe in their treatment there Is little to complain of. 

In the battle four men ran away togther. They were pursued, 
one was killed, and the other three were taken alive. They 
turned out to be messengers or ambassadors from a large body of 
Indians, united ifi the common cause of defence, near the CoP- 
dillera. The tribe to which they had been sent was on the point 
of holding a grand council ; the feast of mare's flesh was ready, 
and the dance prepared ; in the morning the ambassadors Were 
to have returned to the Cordillera, '[^jby were remarkably fine 
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men, very fiiir, above six feet high, and all under thirty, years of 
age# The three survivoiw of course possessed very valuable 
information ; and to extort this they were placed in a line# The 
two first being questioned, answered, ‘‘ No se (I do not know), 
and were one after the other shot. The third also said “ No se 
adding, “ Fire, I am a man, and can die !*' Not one syllable 
would they breathe to injure the united cause of their country I 
The conduct of the above-mentioned cacique was very different,: 
he saved his 'life by betraying the intended nlan of warfare, and 
the point of union in the Andes. It was believed that there 
were already six or seven hundred Indians together, and that in 
summer their numbers would be doubled. Ambassadors were to 
have been sent to the Indians at the small Salinas, near Bahia 
Blanca, whom 2 have mentioned that this same cacique had 
betrayed. Ti^commiinication, therefore, between the Indians, 
extends from the Cordillera to the coast of the Atlantic. 

General Rosas’s plan is to kill all stragglers, and having 
driven the remainder to a common point, to Attack tjhem in a 
body, in the summer, with the assistance of the Chilenos. This 
operation is to be repeated for three successive years. I imagine 
the summer is chosen as the time for the main attack, because 
the plains are then without water, J^id the In^ns can only 
travel in particular directions. The escape ''f the Indians to the 
south of the Rio Negro, where in such a vast unknown country 
they would be safe, is prevented by a treaty with the Tehuelches 
to this effect ; — that Rosas pays them so much to slaughter every 
Indian who passes to the south of the river, but if they fail in so 
doing, they themselves are to be exterminated. The war is 
waged chiefly against the Indians near the Cordillera ; for many 
of the tribes on this eastern side are fighting with Rosas. The 
^ general, however, like Lord Chesterfield, thinking that his friends 
may in a future day become his enemies, always places them in 
the front ranks, so that their numbers may be thinned. Since 
leaving South America we have heard that this war of exter- 
mination completely failed. i 

Among the captive girls taken in the same engagement, there 
were two very pretty Spanish ones, who had been carried away 
by the Indians when young, and could now only speak the 
Indian tongue. From j^i^r account they must have come from 
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Salta» 4i» diMimce ia a straight line of nearly one thoosand^miles. 
This gives one a*grand idea of the immense territory over which 
the Indians roam : yet^ great as it is, I think there will not, in 
another balf*century, be a wild Indian northward of the Bio 
Kegro* The warfare is too bloody to last ; the Christians killing 
^d$m, and the Indians doing the same by the Christians. 
It ;li;^elancholy^o trace how the Indians have given way before 

l^wmish invaders. Schirdel* says that in 1535, when Buenos 
4.yres was founded^ thefe were villages containing two and three 
tinii^lsand inhabitants. Even in FalconerV time (1750) tlie 
Indians made inroads as far as Luxan, Areco, and Arrecife, but 
now they are driven beyond tlie Salado. Not only have whole 
tribes been exterminated, but the remaining Indians have 
become more barbarous : instead of living in l^ge villages, and 
being employed in the arts of fishing, as well lil^of the chace, 
they now wander about the open plains, without home or fixed 
occupation. 

1 heard also some account of an engagement which took place, 
a few weeks previously to the one mentioned, at Cholechel. 
This is a very important station on account of being a pass for 
horses; and it was, in consequence, for some time the head- 
quarters of a thvision of the aniiy. When the troops first arrived 
there they found a tribe of Indians, of whom they killed t^reuty 
or thirtr/. The cacique escaped in a manner which astonished 
every one. The chief Indians ahvays have one or two picked 
horses, which they keep ready for any urgent occasion. On one 
of these, an old white horse, the cacique sprung, taking with 
him his little son. The horse had neither saddle nor bridle. 
To avoid the shots, the Indian rode in the peculiar method of 
his nation ; namely^ with an arm round the horse's neck, and 
one leg only on its back. Thus hanging on one side, he was 
seen patting the horse’s head, and talking to him. The pur- 
suers urged every efibrt in the chace ; the Commandant three 
times changed his home, but aB in vain. The old Indian fkther 
and his son escaped, and were free. What a fine picture one 
can form in one’s mind,— the naked, bronxe-like flgpure of the 


♦ Porchas's Collecfion of Voyages. I believe the date was really 
1537. 
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old man with his little boy, riding like a Mazeppa on the white 
horse, thus leaving far behind him the host of liis pursuers ! 

I saw one day a soldier striking fire with a piece of flint, 
which I immediately recognised as having been a part of the 
head of an arrow. He told me it was found near the island of 
Cholechel, and that they are freqomtly picked up It 

was between two and three inches long, and therefore twiik as 
large as those now used in Tierra del Fuego : it was made of 
opake cream-coloured flint, but the point Piid barbs had been 
intentionally broken off*. It is well known that no PaiipaB 
Indians now use bows and arrows. I believe a small tribe in 
Banda Oriental must be excepted ; b\it tCey are widely separated 
from the Pampas Indians, and border close on those tribes that 
inhabit the forest, and live on foot. It appears, therefore, that 
these arrow-hSds are antiquarian* relics of the Indians, before 
the great change in habits consequent on the introduction of the 
horse into South America. 

* Azara has even doubted whether the Pampas Indians ever used bows. 
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CHAPTER VI. 
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Set out for Buenos ^yres — Rio Sauce— Sierra Ventana — Third Posta— 
Driving Horses — Bolas — Partridges and Foxes — Features o^ the Country — 
Long-legged Plover-^Teru-tero — Haii-storm — Natural Enclosures in the 
Sierra Tapalguen— Flesh of Puma — Meat Diet — Gnardia del Monte— 
^ Efiects of Cattle on the Vegetatiou — Cardoon— -Buenos Ayres — Corral 
where Cattle are slaughtered. 

BAHIA BLANCA TO BUENOS ATRES. 

September 8th. — »! hired a Gaucho to accompany me on ray 
ncle to Buenos Ayres, though with some difficulty, as the father 
of one man was afraid to let him go, and another, who seemed 
willing, was described to me as so fearful, that I was afraid to 
take him, for I was told that even if he saw an ostrich at a dis- 
tance, he would mistake it for an Indian, and would fly like the 
wind away. The distance to Buenos Ayres is about four hun- 
dred miles, and nearly the whole way through an uninhabited 
country. We started early in the mining ; ascending a few 
hundred feet from the basin of green turf on which Bahia Blanca 
stands, we entered on a wide deflate plain. It consists of a 
crumbling argillaceo-calcareous rock, which, from the dry nature 
of the climate, supports only scattered tufts of withered grass, . 
without a single bush or tree to break the monotonous uniformity. 
The weather was fine, but the atmosphere remarkably hazy ; I 
thought the appearance foreboded a gale, but the Gauchos said 
it was owing to the plain, at some great distance in the interior, 
being on fire. After a long gallop, having changed horses twice, 
we reached the Rio Sauce ; it is a deep, rapid, little stream, 
not above twenty-five feet wide. The secx)nd posta on the 
road to Buenos Ayres stands on its banks ; a little above there is 
a ford for horses, where the water does not reach to the horses* 
belly ; but from that point, in its course to the sea, it is quite 
impassable, and hence makes a most useful barrier against the 
Indians. 
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Insignificant as this stream is, the Jesuit Falconer, whose 
information is generally so very correct, figures it as a consider* 
able river, rising at the foot of the Cordillera. With respect 
to its source, 1 do not doubt that this is the case ; for the Gau* 
chos assured me, that in the middle of the dry summer, this 
stream, at the same time with the Colorado, has periodical, floods ; 
which can only originate in the snow melting on the Andes. It 
is extremely improbable that a stream so small as the Sauce 
then was, should traverse the entire width of the continent ; and 
indeed, if it were the residue of a large river, its waters, as in 
other ascertained cpses, would be saline. During the winter 
we must look to the springs round the Sierra Ventana as the 
source of its pure and limpid stream. I suspect the plains of 
Patagonia, like those of Australia, are traversed by many water- 
courses, which only perform their proper parts at certain periods. 
Probably this is the case with the water which flows into tllfe 
head of Port Desire, and likewise with the Rio Chupat, on the 
banks of which masses of highly cellular scorice were found by 
the officers employed in the survey. 

As it was early in the afternoon when we arrived, we took 
fresh horses, and a soldier for a guide, and started for the Sierra 
de la Ventana. This mountain is visible from the anchorage 
at Bahia Blanca ; and Hrapt. Fitz Roy calcuUtes its height to be 
3340 feet — an altitude very remarkable on this eastern^ side of 
the continent. I am not aw^re that any foreigner, previous to 
my visit, had ascended this mountain ; and indeed very few' of 
the soldiers at Bahia Blanca knew anything about it. Hence 
we heard of beds of coal, of gold and silver, of caves, and of 
forests, all of which inflamed my curiosity, only to disappoint it. 
The distance from the posta was about six leagues, over a level 
plain of the same character as before. The ride was, however, 
interesting, as the mountain began to show its true form. When 
we reached the foot of the main ridge, we had much difficulty in 
finding any water, and we thought we should have been obliged 
to have passed the night without any. Attest we discovered 
some by looking close to the mountain, for at the distance even 
of a few hundred yaids, the streamlets were buried and entirely 
lost in the friable calcareous stone and loose detritus. 1 do not 
think Nature ever made a more solitary, desolate pile of rock y 
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—it well deserves its name of Huriada^ or separated, The 
mountain is steep^ extremely rugged^ and broken, and so entirely 
destitute of trees, and even bushes, tiiat we actually could not 
make a skewer to stretch out our meat oyor the Rre of thistle* 
stslks.* The strange aspect of this mountain is contrasted by 
the sea*llke plain, which not only abuts against its steep sides, 
but likewise separates the parallel ranges. The uniformity of 
the colouring gives an extreme quietness to the view ; — the whit- 
ish grey of the quartz rock, and the light brown of the withered 
grass of the plain, being unrelieveti by any brighter tint. From 
custom, one expects to see in the neighbourhood of a lofty and 
bold mountain, a broken country strewed over with huge frag- 
ments. Here nature shows that the last movement before the 
bed of the sea is changed into dry land may sometimes be one 
of tranquillity. Under these circumstances I wtis curious to 
diteerve how far from the parent rock any pebbles could be found. 
On the shores of Bahia Blanca, and near the settlement, there 
were some of quartz, which certainly must have come from thb 
source : the dis^nce is forty-five miles. 

The dew, which in the early part of the night wetted the 
saddle-cloths under which we slept, was in the morning frozen. 
The plain, though appearing horizont al, had insensibly sloped 
up to a height of betweer 800 and 90ip|bt above the sea. In 
t)^ moi^iing (9th of September) the guide told me to ascend the 
nearest ridge, which he thought would lead me to the four peaks 
that crown the summit. The climbing up sudi rough rocks was 
very iktiguing ; the sides were so indented, that what was gained 
in one five minutes was often lost In the next. At last, when 1 
reached the ridge, my disappointment was extreme in finding a 
precipitous valley as. deep as the plain, which cut the chain trans- 
versely in two, and separated me from the four points. This 
valley is very narrow, but fiat-bottomed, and it forms a fine 
horse-pass for the Indians, as it connects the plains on the 
northern and southern sides of^the range. Having descended, 
and while crossing it, I saw two horses grazing: 1 immediately 
hid myself in the long grass, and b^n to reconnoitre \ but as I 
could see no signs of Indians I proceeded cautiously on my 

* I odl thsse tliisde^etalki ibr die wsat ef a mm ecnreet name. 1 be- 
lieve it is a fpeeies of Erynginm* 
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second pcent. It was late in the day, and this part of the moun*- 
tain, like the other, was steep and rugged. I was on the top of 
the second peak by two o’clock, but got there with extreme dif- 
ficulty ; every twenty yards I had the cramp in the upper part 
of both thighs, so that I was afraid I should not have been able 
to have got down again. It was also necessary to return by 
another road, as it was out of the question 4a pass over the 
i^dle-back. I was therefore obliged to give^up the two higher 
peaks. Thek altitude w as but little greater, and every purpose 
of geology had been answered ; so that the attempt was not 
w'orth the hazard of any further exertion. I presume the cause 
of the cramp was the'great change in the Wnd of muscular action, 
from that of hard riding to that of still harder climbing. It is 
a lesson worth remembering, as in some cases it might cause 
much difficulty. 

. I liave already said the mountain is compoi^ of white quartz 
rock, and with it a little glossy clay-slate is associated. At the 
height of a few hundred feet above the plain, patches of conglo- 
merate adhered in several places to the soKd rock. They re- 
sembled in hardness, and In the nature of the cCihent, the masses 
which may be seen daily forming on some coasts. I do not 
doubt these pebbles were in a similar manner aggregated, at a 
period when the greafeii^careous far^tion was depositing be- 
neath the surrounding^a. We may belike that the^jagged 
and battered forms of the hard quartz yet show the effects of the 
waves of an open j>cean. 

I was, on the whole, disappointed with this ascent. Even the 
view was insignificant ; — a plain like tlie sea, but without its 
beautiful colour and defined outline. The scene, however, was 
novel, and a little danger, like salt to meat, gave it a relish. 
That the danger was very little was certain, for my two com- 
panions made a good fire — a thing which is never done when it 
is suspected timt Indians are near. I reached the place of our 
bivouac by sunset, and drinking jnuch mattf, and smoking^ several 
cigaritos, soon made up my bed for the night. The wind was 
very strong and cold, but 1 never slept more comfortably. 

^ptemher lOfA. — In the morning, having fairly scudded 
before the gald, we arrived by the middle of the day at the Sauce 
posta. On the road we saw great numbers of deer, and near the 
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mountain a guaimoot The plain, which abuts against the Sierra, 
is traversed by some curious galleys, of which one wai about 
twenty feet wide, and at least thirty deep ; we were obliged in 
consequence to make a considerable circuit before we could find 
a pass. We stayed the night at the posts, the conversation, as was 
generally the case, being about the Indiana The Sierra Ven- 
tana was formerly a great place of resort ; and three or four 
years ago there was much fighting there. My guide had been 
present when many Indians were killed : the women escaped to 
the top of the ricfge, and fought most desperately with great 
stones ; many thus saving themselves. 

September Wth, — Broceeded to the tliKd pOsta in company 
with the lieutenant who commanded it. The distance is called 
fifteen leagues ; but it is only guess-work, and is generally over- 
stated. The road was uninteresting, over a dry grassy plain ; 
and on our left hand at a greater or less distance there were some 
low hills ; a continuation of which we crossed close to the posta. 
Before our arrival we met a large herd of cattle and horses, 
guarded by fifteen « soldiers; but we were told many had been 
lost. It is verj difficult to drive animals across the plains ; for 
if in the night a puma, or even a fox, approaches, nothing can 
prevent the horses dispersing in every direction ; and a storm 
will bave the same effect. A short tym, since, an ofhcer left 
Bueno^ Ayres with^five hundred horsesf^fod when he arrived at 
the army he had under twenty. 

Soon afterwards we perceived by the cloud of dust, that a 
party of horsemen were coming towards us ; when far distant 
my companions knew them to be Indians, by their long hair 
streaming behind their backs. The Indians generally have a 
fillet round their heads, but never any covering ; and their black 
hair blowing acros^ their swarthy faces, heightens to an uncom- 
mon degree the wildness of their appearance. They turned out 
to be a party of Bemantio’s friendly tribe, going to a salina for 
salt. The Indians eat much sqlt, their children sucking It like 
sugar. This habit is very different from that of the Spanish 
Gauchos, who, leading the same kind of life, eat scarcely any : 
according to Mungo Park,* it is people who live on vegetable 

• Travels in Africa, p, 
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food who have an unconquerable desire for salt. The Indians 
gave us good-humoured node as they passed at full gallop, driv- 
ing before them a troop of hori^, and followed by a train of 
lanky dogs, 

September \2th and 13/A.-— I staid at this posta two days, 
waiting for a - troop of soldiers, which General Bosas had the 
kindness to send to inform me, would shortly .travel to Buenos 
Ayres ; and he advised me to take the opportunity of the escort. 
In the morning we rode to some neighbouring hills to view the 
country, and to examine the geology. Afte^f dinner the soldiers 
divided themselves into two parties for a trial of skill with the 
bolas. Two spears '«were stuck in the ground thirty-five yards 
apart, but they were struck and entangled only once in four or 
five times. The balls can be thrown fifty or sixty yards, but 
with little certainty. This, however, does not apply to a man 
on horseback ; for when the speed of the horse is added to the 
force of the arm, it is said, that they can be whirled with effect 
to the distance of eighty yards. As a proof of their force, T 
may mention, that at the Falkland Islands, when the Spaniards 
murdered some of their own countrymen and all the Englishmen, 
a young friendly Spaniard was running away, when a great tall 
man, by name Luciano, came at full gallop after him, shouting 
to him to stop, and saying that he only wanted to speak to him. 
Just ajs the Spaniard on the poi.it of reaching the boat, Lu- 
ciano threw the balls : they struck him on tlie legs with such a 
jerk, as to throw him down and to render him for some time 

insensible. The man, after Luciano had had his talk, was 

allowed to escape. He told us that his legs were marked by 
great weals, where the thong had wound round, as if he had been 
dogged with a whip. In the middle of the day two men arrived, 
who brought a parcel from the next posta to be forwarded to 
the general : so that besides these two, our party consisted this 
evening of my guide and self, the lieutenant, and his four soldiers. 
The latter were strange beings ; the first a fine young negro ; the 
second half Indian and negro ; and the two others nondescripts ; 
namely, an old Chilian miner, the colour of mahogany, and an- 
other partly a mulatto ; but two such mongrels, with such de- 
testable expressions, I never saw before. At night, when they 
were sitting round the fire, and playing at cards, I retired to 
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tie# sueii a Saltator Boaa acane*. Thqr v<#e aeatodi tmder a 
lew ao that I couU look down upon thm ; around the 
party lying d<^ arms, rannants of deer and ostrieheft \ 
and their lot^ spears were stuck in the turf* Further in the 
dark background/ their horses were tied op, ready for any sudden 
danger* If the stillness of the desolate plain was broken by one 
of the dogs barking, a soldier, leaving the fire, would place his 
head close to the ground, and thus slowly scan the horizon. 
Even if the noi^ teru-tero uttered its scream, these would be a 
pause in the converktiqn, and every head, for a moment, a little 
inclined. 

What a life of miseiy these men appear a) us to lead ! They 
were at least ten leagues from the Sauce posta, and since the 
murder committed by the Indians, twenty from another. The 
Indians are supposed to have made their attack in the middle of 
the night ; for very early in the morning after the murder, they 
were luckily seen approaching this posta. The whole party 
here, however, escaped, together with the troop of horses ; each 
one taking a line for himself, and driving with him as many 
animals as he was able to manage. 

The little hovel, built of tiiistle*stalks, in which they slepi, 
neither kept out the wind or rain ; indeed in the latter case the 
only effect the roof had, was to condqp^ it into larger drops* 
They nothing tb eat excepting what they could catch, such 
as ostriches, deer, armadilloes, &c., and their only iiiel was the 
dry stalks of a small plant, somewhat resembling an aloe. The 
sole luxury which these m^ enjoyed was smoking the little 
paper cigars, and sucking mate. I used to think that the carrion 
vultures, man’s constant attendants on these dreary plains, while 
seated on the little neighbouring clilfe, seemed by their very 
patience to say, ‘‘ Ah ! when the Indians come we shall have a 
feast.” 

In the morning we al sallied forth to hunt, and although we 
had not much success, there we^e some animated chaces. Soon 
after starting the party separated, and so arranged their plans, 
that at a certain time of the day (in guessing which they show 
much skill) they should all meet from different points of the 
compass on a plain piece of ground, and thus drive together the 
wild animals. One day J went out hunting at Bahia Blanca, 





there merely rode in a ereseent^ each being about a 
quarter of a mile apart from the other. A fine male oatridfi 
turned by the headmo^ riders^ tried to escape on one side. 
The Gauohos pursued at a reckless pace, twisting their homes 
about with the most admirable command, and each man whirling 
the balls round his head. At length the foremost threw them, 
revolving through the air : in an instant the ostrich rolled over 
and over, its legs fairly lashed together by the thong. 

The plainr abound with three kinds of partridge,* two of 
which are as large as hen pheasants. Their destroyer, a small 
and pretty fox, was also singularly numerous ; in the course of 
the day we could not have seen less than forty or fifty. They 
were generally near their earths, but the dogs killed one. When 
we returned to the posta, we found two of the party returned 
who had been hunting by themselves. They had killed a puma, 
and had found an ostrich’s nest with twenty-seven eggs in it. 
Each of these is said to equal in weight eleven hens’ ^gs ; so 
that we obtained from this one nest as much food as 297 hens* 
eggs would have given. * 

September 14tA. — As the soldiers belonging to the next posta 
meant to return, and we should together make a party of five, 
and all armed, I determined not to wait lor the expected troops. 
JVIy host, the lieutenqpt, pressed me much to stop. As he had 
been very obliging — not only providing me with food, but lend- 
ing me his private horses — I wanted to make him some remu- 
neration, I asked my guide whether I might do so, but he told 
me certainly not; that the only answer I should receive, pro- 
bably would be, “ We have meat for the dogs in our country, 
and therefore do not grudge it to a Christian.” It must not ^ 
supposed that the rank of lieutenant in such an army<iAvould at 
all prevent the acceptance of payment: it was only the high 
sense of hospitality, which every traveller is bound to acknow- 
ledge as nearly universal throughout these provinces. After 
galloping some leagues, we came ♦o a low swampy country, which 
extends for nearly eighty miles northward, as far as the Sierra 
Tapalguen. In some parts there were fine damp plains, covered 
with grass, while others bad a ^oft, .black, and peaty soil. There 

* Two species of Tinamus, and Eudrmia el^mns of A. d^Orbigny^ which 
can only be called a partridge with regard to its nabits. 
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were also many extensive but sliallow lakes, and largi^ beds oi* 
reeds. The country on the whole resembled the better i)arts of 
the Cambridgeshire fens. At night we had some difiii ulty in 
finding, amidst the swamps, a dry place for our bivouac. 

September 15M, — Rose very early in the morning, and sfiortly 
after passed the posta where the Imiians had murdered the five 
wipers. The *bfBcer had eighteen ehuxo wounds in his body, 
middle o£|the day, after a ^rd gallop, we loaebed the 
on account: of some difiiculty in precmii^ horses 
wf ^yed there the night As this point was the i|tost ei^posed 
the whole line, twenty-one soldiers were station^ed beio; at 
fonset they returned Trom hunting, brin|;ing with them seven 
^eer, three o^riches, and many armadilloes and partridges. 
When riding through the country, it is a commoii practice to 
^t fire to the plaip ; and hence at night, as on this occasion, the 
horizon was illuminated in several places by brilliant conflagra- 
tions. This is done partly for the sake of puzriing any stray 
Indians, but chiefly for improving the pasture. In grassy plains 
unoccupied by the^a^ge^ ruminating quadrupeds, it seems iieces- 
sary to remove Ihe superfluous vegetation by fire, so as to render 
the new year's gprowt^ serviceable. 

The rancho at thi^ place did not boast even of a roof, but 
merely consisted of a ring of tliistle-stalk^, to break the forc^ of 
the wmd. It was situated on the borders of an extensive but 
shallow lake, swarming with wild fowl, among which the black- 
necked swan was conspicuous. 

The kind of plover, which appears as if mounted on stilts, 
(Himantopus nigricollis) is here common in flocks of consi- 
derable rize. It has been wrongfully accused of inelegance ; 
when wfuling about in shallow water, which is its favourite 
resort, its gait is far from awkward. These birds in a flock 
utter a noise, that singularly resembles the cry of a pack of 
small dogs in full ehace : waking in the night, I have more than 
once been for a moment startled at the distant sound. The 
teru-tero (Yanellus cayaom) is another bird, which often dis- 
turbs the stillness of the flight. In appearance and habits it 
resembles in many respects pur pCewits ; its wings, however, are 
armed with sharp spurs, like those on the legs of the common 
eocL As our peewit takes its name from ihe sound of its voice, 
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so does the teru-tero. While riding over the grassy plains, one 
is constantly pursued by these birds, which appear to hate man- 
kind, and I am sure deserve to be hated for their never-ceasing, 
unvaried, harsh screams. To the sportsman they are most an- 
noying, by telling every other bird and animal of his approach: 
to the traveller in the country, they may possibly, as Molina 
says, do good, by warning him of the midnight robber. During 
the bree^ng season, they attempt, like our peewits, by feigning 
to be wounded, to draw away {h>m their nOsts dogs and other 
eneiiaJes. The ^gs of this bird ih*e esteemed a {pteat delicacy. 

September 16^. — To the seventh pdsta at the foot Of the Sierra 
Tapalguen. The country was quite leve^ with a coarse herb^ 
and a soft peaty soil. The hovel was here remarkably neat, the 
posts and rafters being made of about a dozen dry thistle- 
stalks bound together with thongs of hide ; and by the support 
of these Ionic-like columns, the roof and sides were thatched 
with reeds. We were here told a (act, which I would not have 
credited, if 1 had not had partly ocular proof of it; namely, 
that, during the previous night, hail as large^as small apples, 
and extremely hard, had &llen with such violence, as to kill 
the greater number of the wild animals.^ One of the men had 
already found thirteen deer (Cervus campestris) lying dead, and 
I saw their fresh hides; another of the party, a few minutes 
after my arrival, brought in seven more. Now I well know, 
that one man without dogs could hardly liave killed seven deer 
in a week. The men believed they had seen about fifteen dead 
ostriches (part of one of which we had for dinner) ; and they 
said that several were running about evidently blind in one eye. 
Numbers of smaller birds, as ducks, hawks, and partridges, were 
killed. I saw one of the latter with a black mark on its back, 
as if it had been struck with a paving-stone. A fence of thistle- 
stalks round the hovel was nearly broken down, and my in- 
former, putting his head out to see what was the matter, receive<i 
a severe cut, and now wore a bandage. The storm was said to 
have been of limited extent: We certainly saw from our last 
night’s bivouac a dense cloud and lightning in this direction. It 
is marvellous how such strong animkis as deer could thus have 
been killed ; but 1 have no doubt, from the evidence I ^ve 
given, that the story is not in the least exaggerated. I am glad, 

1 2 
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however, to have ife credibility supportetl by the Jesuit Drobriz- 
hotTer,* who, speaking of a country much to the nortliward, 
says, hail fell of an enomous size and killed vast numbers of 
cattle: the Indians hence called the place iMlegraicavalca, 
meaning “the little white things.” Dr. Malcolnison, also, iu- 
fbrms me that he witnessed in 1831 in India, ahaiLstonn, which 
killed numbers of large birds and much injured tlie cattle'. 
These hail-stones were flat, and one Mas ten inches in circum- 
ference, and another weighed two ounces. They plouglied up a 
gravel-walk like musket-balls, and passeil through glass- windoMs, 
making round holes, ljut not cracking then). 

Having hnisiied our dinner of hail-stricken meat, w(* crosseil 
the Sierra Tapalguen ; a low range of hills, a few hundred feet 
in height, which commences at Cape Corrientes. The rock in 
this part is pure quartz ; further eastward I understand it is gra- 
nitic. The hills are of a remarkable form ; they consist of flat 
patches of table-land, surrounded by low perpendicular (difls, 
like the outliers qf a sedimentary dei>osit. The hill which I 
ascended was very small, not above a couple of hundred yards 
in diameter ; but I saw others larger. One M'hich goes by the 
name of the Corral,” is said to be tM'o or three miles in dia- 
meter, and encomj)assed by perpendicular cliffs betwenm thirty 
and forty feet high, excepting at one spot, M'licre the entiarice 
lies. Falconer| gives a curious account of the Indians driving 
troops of wild horses into it, and then by guarding the entrance, 
keeping them secure. I have never lieard of any other instance 
of table-land in a formation of quartz, and which, in the hill I 
examined, had neither cleavage nor stratification. I Mas trdri 
that the rock of the “ Corral” Mas white, and would strike fire. 

We did not reach the posta on the Rio Tapalguen till after it 
was dark. At supper, from something which was said, I was 
suddenly struck with horror at thinking that I was eating one of 
the favourite distes of the country, namely, a half-formed calf, 
long before its proper time of birth. It turned out to be Duma ; 
the tneit is very white^ and remarkably like veal iu taste* Dr. 
Shaw was huigb^ at for stating that “ the flesh the lion is 
68^^ having no small aifini^ wi^t bot^ in 

* HiftoiT of the Abipont^ vol iL p. S. 

, f ^alpowV Fabigo^ p< 70. 
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colour, taste, and flavour.” Such certainly is the case with the 
Puma. The Gauchos differ in their opinion, whether the Ja- 
guar is good eating, hut are unanimous in saying that cat is ex- 
cellent. 

Septetnher Vlth . — We followed the course of the Ilio Tapal- 
guen, through a very fertile country, to the ninth posta. Tapal- 
guen itself, or the town of Tapalguen, if it may be so called, 
consists of a perfectly level plain, studded over, as far as the eye 
can reach, with the toldos, or oven -shaped huts of the Indians. 
The families of the friendly Indians, who were fighting on the 
side of Rosas, resided here. We met a^d passed many young 
Indian women, riding by two or three together on the same 
horse : they, as well as many of the young men, were strikingly 
handsome, — their fine ruddy complexions being the picture of 
health. Besides the toldos, there were three’* ranchos ; one in- 
habited by the Commandant, and the two others by Spaniards 
with small shops. 

We were here able to buy some biscuit, I had now been 
several days without tasting any thing besides neat : I did not 
at all dislike this new regimen ; but I felt as if it would only 
have agreed with me with hard exercise. I have heard that 
patients in England, w'hen desired to confine themselves exclu- 
sively to an animal diet, even with tl*e hope of life before their 
eyes, have hardly been able to endure it. Yet the Gaucho in 
the Pampas, for months together, toiiclies nothing but beef. 
But they eat, I observe, a very large proportion of fat, which is 
of a less animal ized nature ; and they particularly dislike dry 
meat, such as that of the Agouti. Dr. Richardson,* also, has 
remarked, “ that w hen people have fed for a long time solely 
upon lean animal food, the desire for fat becomes so insatiable, 
tliat they can consume a large quantity of unmixed and even oily 
fat without nausea this appears to me a curious physiological 
fact. It is, perhaps, from their meat regimen that the Gauchos, 
like other carnivorous animals, can abstain long from food. I 
was told that at Tandeel, some troops voluntarily pursued a party 
of Iiidmns for three days,, without eating or drinking, 
l^e saw in the shops n^ny; articles^ iuoh as bmeoloths^ jbelts* 

* Famia Boreali-Axneneana^ vol. i. p. 35. 
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pretty^ end the colours tmlliant; the worktuanshlp of the 
gerters mm so good that an English mmhant at Buenos Ayres 
maintained they must have been manufactured in England, till 
he foniid the tassels had been fastened by split sinew. 

Sepiemher ISth . — ^We had a very long ride this day. At the 
twelfth posta, which is seven leagues south of the Bio Salado, 
we came to the Brst estancia with cattle and white women. 
Afterwards we bad to ride for many miles through a country 
deeded with water above our horses' knees. By crossing the 
stirrups, and riding it^b-like with our legs bent up, we eon* 
trived to keep tolerably dry. It was nearly dark when we 
arrived at the Salado; the stream was deep, and about forty 
yards wide ; in summer, however, its bed becomes almost dry, 
and the little renfaining wat^ nearly as salt as that of the sea. 
We slept at one of the great estancias of General Rosas. It was 
fortified, and of such an extent, that arriving in the dark I 
thought it was a town and fortress. In the morning we saw 
immense herds ef cattle, the general here having seventy-four 
square leagues of land. Formerly nearly three hundred men 
were employed about this estate, and they defied all the attacks 
of the Indians. 

September 19#A. —Passed the Guardia del Monte. This is a 
nice scattered little town, with many gardens, full of peach and 
quince trees. The plain here looked like that around Buenos 
Ayres; the turf being short and bright green, with beds of 
clover and thistles, and with bizcacha holes. I was very much 
struck with the marked change in the aspect of the country after 
having crossed the Salado. From a coarse herbage we passed on 
to a carpet of fine green verdure. I at first attributed this to 
some change in the nature of the soil, but the inhabitants 
assured me that here, as well as in Banda Oriental, where there 
is as great a difference between the country around Monte Video 
and the thinly-inhabited savannahs of Colonia, the whole was 
to be attributed to the manuring and grazing of the cattle. 
Exactly the same fact has been observed in the prairies* of North 
America, where coarse gprass, between five and six feet high, 

* See Mr. Atwater's account of the Prairies, in Silliman’s N. A. Journal, 
vol. i. p. 117. 
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when grazed by cattle^ cbaaigai^intDi^iimioa paeti^^ land. 1; 
am not botanist enough to say whether the change here is owing 
to the introduction of new species, to the altered growth of the 
samCi or to a difference in their proportional numbers. Azam 
has also observed with astonishment this change : he is likewise 
much perplexed , by the immediate appearance of plants not oc- 
curring in the neighbourhood, on the borders of any track that 
leads to a nev^ly-constructed hovel. In another part he says,"^ 
ces chevaux (sauvages) ont la manie de prJferer les chemins, 
et le bord des routes pour deposer leurs excremens, dont on trouve. 
des monceaux dans endroits.” Does t^iis not partly explain 
the circumstance ? We thus have lines of richly-manured land 
serving as channels of communication across wide districts. . 

Near the Guardia we find the southern limit of two European 
plants, now become extraordinarily common. The fennel in 
great profusion covers the ditch-banks in the neighbourhood of 
Buenos Ayres, Monte Video, and other towns. But the cardoon 
(Cynara cardunculus)f has a far wider ranges it occurs in these 
latitudes on both sides of the Cordillera, across the continent. 
I saw it in unfrequented spots in Chile, Entre Rios, and Banda 
Oriental. In the latter country alone, very many (probably 
several hundred) square miles are covered by one mass of these 
prickly plants, and are impenetrable by man cr beast. Over the 
undulating plains, where these great beds occur, nothing else 
can now live. Before their introduction, however, the sur&ce 
must have supported, as in other parts, a rank herbage. I 
doubt whether any case is on record of an invasion on so grand 
a scale of one plant over the aborigines. As I have already 
said, I nowhere saw the cardoon south of the Salado ; but it is 

• Azara*s Voyage, vol. i. p. 373. 

t M. A. d'Orbigny (vol. i. p. 474) says that the cardoon and artichoke are 
both found wild. Dr. Hooker (Botanical Magazine, vol. Iv. p. 2862), has 
described a variety of the Cynara from this part of South America under 
the name of inermts. He states that botanists are now generally agre^ that 
the cardoon and the artichoke are varieties of one plant. I may add, that an 
intelligent farmer assured me that he had observed in a deserted garden 
some artichokes changing into the common cardoon. Dr. Hooker believes 
that Head’s vivid description of the thistle of the Pampas applies to the car- 
doon t but this is a mistake. Captain Head referred to the plant, which I 
have mentioned a few lines lower down, under the title of giant thistle. 
Whether it is a true thistle, I do not know ; but it is quite different from the 
cardoon ; and more like a thistle properly so called. 
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probable that in projiortion as that country becomes iuhablted, 
the cardoofi will extend its limits. The case is different witli 
the giant thistle (with variegated leaves) of the Pampas, for 1 
met with it in the valley of the Sauce. According to the 
principles so well laid down by Mr. Lyell, few countries have 
undergone more remarkable changes, since the year 15;15, when 
the first colonist of La Plata landed witli seventy- two hoi*8es. 
The countless heids of horses, cattle, and sheep, not only have 
altered the whole aspect of the vegetation, but they have almost 
banished the guanaco, deer, and ostrich. Numberless other 
changes must likewise^ have taken place ;< the wild pig in some 
parts probably replaces the peccari ; packs of wild dogs may be 
heard howling on the wooded banks of the less %equented streams ; 
and the common cat, altered into a large and fierce animal, in* 
imbits rocky bills. ‘ As M. d’#rbigiiy has remarked, the increase 
numbers of the carrioh^vulture) since the introduedon of the 
animals, must hate been infinitely great $ and we have 
given reasons for believing tliat they have extended their southern 
range. No doubt many plants, besides the cardoon and fennel, 
are naturalized ; thus the islands near the mouth of the Parana, 
are thickly clothed wi(h peach and orange trees, springing from 
seeds carri^ there by the waters of the river. 

While changings horses at the Guardia several people ques- 
tioned Us much about the army, — 1 never saw any thing like the 
mithosiasm for Bosas, and for thd success of the most just of 
all wars, because against barbarians.’* This expression, it must 
be confessed, is very natural, for till lately, neither man, woman, 
nor horse, was safe from the attacks of the Indians. We had a 
long day’s ride over the same rich green plain, abounding with 
various docks, and with here and there a solitary estancia, and 
its one tree. In the evening it rained heavily : on arriv- 
ing at a post-house we were told by the owner that if we had 
riot a regular passport we must pass on, for there were so many 
robbers he would trust no one; When he read, however, my 
pamportf which began with El Naturallsta Don Carlos,” his 
respect and civility were as unbounded as his suspicions had been 
before. What a naturalist might be, neither he nor his country- 
men, I suspect, had any idea ; but probably my title lost nothing 
of its value from that cause. 
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Sejdember 20/4.— We arrived by the middle of the day at 
Buenos Ayres. The outskirts of the city looked quite pretty, 
with the agave hedges, and groves of olive, peach, and willow 
trees, all just throwing out their fresh green leaves. I rode to 
the house of Mr. Lumb, an English roercliant, to whose kind- 
ness and hospitality, during my stay in the country,! was. greatly 
indebted. 

The city of Buenos Ayres is large and I should think one 
of the most regular in the world. Every street is at right angles 
to the one it crosses, and the parallel ones being equidistant, the 
houses are collected *nto solid squares of equal dimensions, which 
are called quadras. On the other hand, the houses themselves 
are hollow square ; all the rooms opening into a neat little 
courtyard. They are generally only one story high, with flat 
roofi) which are fitted with seam and are much frequejited by 
the inhabitants in summer. In the centre of the town is tfie 
Pla^ai where^ the public oflSces, for^ssf csf^thecbal, stand. 
Here also, tlm old viceroys, before the revolution, had their 
palaces. The general assemblage of building possesses consider- 
able architectural beauty, although none individually can boast 
of any. 

The great corral j where the animals are kept for slaughter to 
supply food to this beef-eating population, is one of the spectacles 
best worth seeing. The strength of the horse as comf^red to 
that of the bullock is quite astonishing : a man on horseback 
having thrown his lazo round the horns of a beast, can drag it 
any where he chooses. The animal ploughing up the ground 
with outstretched legs, in vain eflbrts to resist the force, generally 
dashes at full speed to one side ; but the horse immediately turn- 
ing to receive the shock, stands so firmly that the bullock is 
almost thrown down, and it is surprising that their necks are not 
broken. The struggle is not, however, one of fair strength ; 
the horse’s girth being matched against the bullock’s extended 
neck. In a similar manner a man can hold the wildest horse, if 
caught with the lazo, just behind the ears. When the bullock 
has been dragged to the spot where it is to be slaughte^red, the 
m€utador with great caution cuts the hamstrings. Then is given 

* It is said to contain 60,000 inhabitants. Monte Video, the second town 
of importance on the banks of the Plata, has 16,000. 



132 


BUENOS AYRES. 


[chap, VI. 


the death bellow ; a noise more expressive of fierce as»:ony than 
any I know : I have often distinguished it from a long distance, 
and have always known that the struggle was then dniwing to a 
close. The whole sight is horrible and revolting: the ground is 
almost made of bones ; and the ho»^es and riders are drenched 
with gore. 
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CHAPTER VII. 

Excursion to St. Fc— Thistle Beds — Habits of the Bizcacba — Little Owl — 
Saline Streanjs — Level Plains — Mastodon — St. Fe— *Change in Landscape 
— Geology — Tooth of extinct Horse — Relation of the Fossil and recent 
Quadrupeds of North and South America — Effects of a great Drought — 
Parana — Habits of the Jaguar — Scissor-beak — Kingfisher, Parrot, and 
Scissor-tail — Revolution — Buenos Ayres — ^Statl of Government. 

ISVRNOS AYBES TO ST. FE'. 

September 27<A.— -In the evening^C set out on an excursion to 
St. Fd, which is situated nearly three hundred English miles 
from Buenos Ayres, on the banks of the Parana. The roads in 
the neighbourhood of the city, after the i;piny weather, were 
extraordinarily bad. 1 should never have thought it possible 
for a bullock waggon to have crawled along : as it was, they 
scarcely went at the rate of a mile an hour, and a man was kept 
ahead, to survey the best line for making the attempt. The 
bullocks were terribly jaded : it is a great mistake to suppose 
that with improved roads, and an accelerated rate of travelling, 
the sufferings of the animals increase in the same proportion. 
We passed a train of waggons and a troop of beasts on their 
road to Mendoza. The distance is about 580 geographical miles, 
and the journey is generally performed in fifty days. These wag- 
gons are very long, narrow, and thatched with reeds ; they have 
only two wheels, the diameter of which in some cases is as much 
as ten feet. Each is drawn by six bullocks, which are urged on 
by a goad at least twenty feet long : this is suspended from 
within the roof ; for the wheel bullocks a smaller one is kept ; 
and for the intermediate pair, a point projects at right angles 
from the middle of the long one. The whole apparatus looked 
like some implement of war, 

September 28(h. — We passed the small town of Luxan, where 
there is a wooden bridge over the river — a most unusual conve- 
nience in this country. We passed also Areco. The plains 
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appeared level, but were not so in feet ; for in various places the 
horizon was distant. The estancias are here wide apart ; for 
there is little good pasture, owing to the land being ctjvered by 
beds either of an acrid clover, or of the great thistle. The 
latter, well known from the animated description given by Sir 
P. Head, were at this time of the year two-thii-ds grown ; in 
some parts theyVere as high as the horse’s back, but in others 
they had not yet sprung up, and the ground was bare and dusty 
as on a turnpike-rtmd. The clumps were of the fnost brilliant 
green, and they made a pleasing miniature-likeness of broken 
forest land. When the tliistles are full gjovvn, the grmt betls 
are impenetrable, except by a few tracks, as intricate as those in 
a labyrinth. Tliese are only known to the robbers, wdio at this 
season inhabit them, and sally forth at night to rob an<i cut 
throats with impunity. Upon asking at a house whether rob- 
bers were numerous, I was answ'ered, “ The thistles are not up 
yet — the meaning of which reply was not at first very obvious. 
There is little interest in passing over these tracts, for they are 
inhabited by few animals or birds, excepting the bizcacha and 
its friend the little owl. 

The bizcacha* is well known to form a prominent feature in 
the zoology of the FamJ^as. It is found m fer south as the Rio 
m lat. 41% {lut not b^ond. It cminot, like the agouti, 
ihbsist on the gravelly and desert plains of Patagonia, but pre^ 
fois a clayey or sandy soil, which produces a different and more 
abundant vegetation. Near Mendoza, at the foot of the CordfI« 
lera, it occurs in close neighbourhood with the allied alpine spe* 
cies* It is a very curious circumstance in its ^geographical db- 
tribution, that it has never been, seen, fortunately for the inlia«» 
bitants of Banda Oriental, to the eastward of the river Uru- 
guhy : yet in thb province there are plains which appear admira* 
bly adapted to its habits. The Uruguay has formed an insuper- 
able obstacle to ltd migration ; although the broader barrier of 
the Parana has been passed, atod the bizcacha b common in 
^ Entre Rios, the province between these two great rivers. Near 
Buenos Ayres these animals are exceedingly common. Their 

* The bizcacha (Lagostomns tHchodactylus) somewhat resembles a large 
rabbit, but with bigger gnawing teeth and a long tail : it has, however, only 
three toes behind, like the agouti, . During the last three or four years the 
skins of these animab have been sent to England for the sake of the fur. 
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most fiivourite resort appears to be those parts of the plain which 
during one half of the year are covered with giant thistles, to 
the exclusion of other plants. The Gauchos affirm that it lives 
on roots ; which, from the great strength of its gnawing teeth, 
and the kind of places frequented by it, seems probable. In the 
evening the bizcachas come out in numbers, and quietly sit at 
the mouths of their ))urrows on their haunches. At such times 
they are very tame, and a man on horseback passing by seems 
only to present an olqect for their grave contemplation. They 
run very, awkwardly , and when running out of danger, from 
their elevated tails and short front legs, much resemble great 
rats. Their flesh, wiien cooked, is very White and good, but it 
is seldom used. 

The bizcacha has one very singular habit ; namely, dragging 
every liard object to the mouth of its burrow: around each 
group of holes many bones of cattle, stones, thistle-stalks, hard 
lumps of earth, dry dung, &c., are collected into an irregular 
heap, which frequently amounts to as much as a wheelbarrow 
would contain, I was credibly informed that a gentleman, when 
riding on a dark night, dropped his watch ; he returned in the 
morning, and by searching the neighbourhood of every bizcacha 
hole on the line of road, as he expected, he soon found it. This 
habit of picking up whatever may be lying on the ground any 
Inhere neax* its habitation, must cost much "trouble. For what 
purpose it is done, I am quite unable to form even the mo^t re- 
mote conjecture ; it cannot be for defence, because the rubbish 
is chiefly placed above the mouth of the burrow, which enters 
the ground at a very small inclination. No doubt there must 
exist some good reason ; but the inhabitants of the country are 
quite ignorant of it. The only feet which I know analogous to 
it, is the habit of that extraordinary Australian bird, the Calo- 
dera maculata, which makes an elegant vaulted passage of twigs 
for playing in, and which collects near the spot, land and sea- 
shells, bones, and the feathers of birds, especially brightly co- 
loured ones, Mr. Gould, who has described these facts, in- . 
forms me, that the natives, when they lose any hard object, 
search the playing passages, and he has known a tobacco-pipe 
thus recoveredf 

The little owl (Athene cunicularia), which has been so often 
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mentioned, on the plains of Buenos Ayres exclusively inhabits 
the holes of the bizcacha ; but in Banda Oriental it is its own 
workman* During the open day, but more especially in the 
evening, these birds may be seen in every direction standing fre- 
quently by pairs on the hillock near their burrows. If disturbed 
they either enter the hole, or, uttering a shrill harsh cry, move 
with a remnrk^ly undulatory flight to a short distance, and 
th^n tumiiig round, steadily gaze at their pursuer. Occji'*ionally 
in the evening they may be heard hooting, I found in the sto- 
machs pf two which I openeil the remains of mice, an<i I one 
day saw a small snake killed and carried away. It is said that 
snakes are their comnw>n prey duringHhe daytime. I may here 
mention, as showing on w'hat various kinds of food owls subsist, 
that a species killed among the islets of the Chonos Archipelago, 
had its stomach full of good-sized crabs. In India^ there is a 
genn^ of owls, which likewise catches crabs. 

In the evening we crossed the Bio Arrecife on a simple tail 
made of barrels lashed togetheip, and slept at the post-honse on 
jthe other side. I this day paid horse^bire for thirty«bne leagues ; 
and although the sun was glaring hot I was but little fatigued. 
When Captain Head talks of riding fifty leagues a day, I do 
not imagine the distance is equal to 150 Englbh miles. At all 
events, the thirty-one leagues was only 76 miles in a straight 
line, apd in an open country. I should think four additional miles 
for turnings would be a sufficient allowance. 

29gA and dO//i. — We continued to ride over plains of the 
same character. At San Nicolas I first saw the noble river of 
the Parana. At the foot of the cliff on which the town stands, 
some large , vessels were at anchor. Before arriving it Rozario, 
we crossed tils Saladillo, a stream of flne clear running water, 
but too salim to drfnk. Rbzario is a large town built on a dead 
level plain, which forms a cliff about sixty feet high over the 
Parana. The ri vpr here is very broad, with many islands, which 
are low and wooded, as is also the opposite shore. The view 
would resemble that of a great lake, if it were not for the linear- 
shaped islets, which alone give the Idea of running water. The 
clifb are the most picturesque part ; sometimes they are abso- 
lutely perpendicular, and olP a red colour ; at other times in large 
) ^ Joarnal of Amatie Soe., Tot. v.p^ 860. 
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broken masses, covered with cacti and mimosa-trees. The real 
grandeur, however, of an immense river like this, is derived 
from reflecting how important a means of communication and 
commerce it forms b(‘tween one nation and another ; to what a 
distance it travels ; and from how vast a territory it drains the 
great body of fresh water which flows past your feet. 

For many leagues north i^nd south of San Nicolas and Roza- 
rio, the country is really level. Scarcely anything travel- 

lers have written about its extreme flatness, can be i^tisidered as 
exaggeration. Yet I coiild never find a spot where^ by slowly 
turning round, objects were not seen at greater distances in some 
directions than in others ; and this manifiistly proves inequality 
in the plain. .At sea, a person’s eye being six feet above the 
surface of the water, his horizon is two miles and four-fifths dis- 
tant. In like manner, the more level the plain, the more nearly 
does the horizon approach within these narrow limits f and this, 
m my opinion, entirely destroys that grandeur which one would 
have unagiaed that a vast level plajn would have possessed. 

October Ut. — We started by moonlight ^and arrived id the 
Rio Terceip by sunrise* This river is also called the Saladillo, 
and it deserves the name, for the water is brackish. I stayed 
here the greater part of the day, searching for fossil bones. 
Besides a perfect tooth of the Toxodmi, and many scattered 
bones, I found two immense skeletons near each other, projecting 
in bold relief from the perpendicular cliff of the Parana. They 
were, however, so completely decayed, that I could only bring 
away small fragments of one of the great molar teeth ; but these 
are sufficient to show that the remains belonged to a Mastodon, 
probably td the same species with that, which formerly must have 
inhabited the Cordillera in Upper Peru in such gi^t numbers* 
The men who took me in . the cano^said they had long known 
of these skeletons, and had often, wondered how they had got 
there : the necessity of a theory being felt, they came to the 
conclusion that, like the bizcaolia, the mastodon was formerly a 
burrowing animal ! In the evening we rode another stage, and 
crossed the Monge, another brackish stream,, bearing the dregs 
of the washings of the Pampas. 

October %nd . — ^We passed through Corunda, which, from the 
luxuriance of its gardens, was one of the prettiest villages I saw. 
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From th^ poiot to St F6 the road is not very safe. The weatere 
side of the Parana northward, ceases to be inhabited ; and hence 
the Indians sometimes comedown thus far, and waylay travellers. 
The nature of the country also favours this, for instead of a grassy 
plain, there is an open woodland, composed of low prickly 
mimosas. We passed some houses that had been ransacked and 
since deserted ; ^ve saw also a spectacle, which my guides viewed 
with high imtis&ction ; it was the skeleton of an Indian with the 
dried skin hanging on the bones, suspended to the branch of a 
tree. 

In the morning we arrived at St. F6. I was surprised to 
observe how great a change of climate a QtfPerence of only three 
degrees of latitude between this place and Buenos Ayres had 
caused. This was evident from the dress and complexion of the 
men — from the increased size of the ombu-trees— the number of 
new cacti and other plants — and especially from the birds. In 
the course of an hour I remarked half-a-dozen birds, which I had 
never seen at Buenos Ayres. Considering that there is no natural 
boundary between the two places, and that the character of the 
country is nearl;y similar, the difference was much greater than I 
should have expected. 

October ^rd and ^th . — I was confined for these two days to 
my bed by a headach. A good-natured old woman, w ho attended 
me, wjjshed me to try many odd remedies. A common practice 
is, to bind an orange-leaf or a bit of black plaster to each temple ; 
and a still more general plan is, to split a bean into halves, 
moisten them, and place one on each temple, where they will 
easily adhere. It is not thought prope;* ever to remove the beans 
or plaster, but to allow them to drop off ; and sometimes, if a 
man, with patches on his head, is asked, what is the matter? he 
will answer, I had a headach ,the day before yesterday.*' Many 
of the remedies used by the people of the country are ludicrously 
8t|»nge, but too ilisgusting to be mentioned. One of the least 
nasty is to kill and cut open twp puppies and bind them on each 
side of a broken limb. , hail’less dogs are in great request 
to sleep at the feet of 

St. Fd is a quiet little is kept clean and in good 

order. The governor, Li^ea^ a common soldier at the time 
of the revolution; but has i^w been seventeen years in power. 
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This stability of governrrtent is owing to his tyrannical habits ; 
for tyranny seems as yet better adapted tft these countries than 
republicanism. The governor's favourite occupation is hunting 
Indians : a short time since he slaughtered forty-eight, and sold 
the children at the rate of three or four pbundi^ apiece. 

October bth , — We crossed ‘the Parana to St. Fd l^jada, a 
town on the opposite shore. The passage took some hours, as 
the river here consisted of a labyrinth of small streams, separated 
by low wooded^ islands. I had a letter of introduction to an old 
Catalonian Spaniard, who treated me with the most uncommon 
hospitality. The Bajada is the capital of Entre Rios. In 1825 
the town contained 6000 inhabitants, and 1;he province 30,000 ; 
yet, few as the inhabitants are, no province has suffered more from 
bloody and desperate revolutions. They boast here of repre- 
sentatives, ministers, a standing army, and gove»*nors: so it is no 
wonder that they have their revolutions. At some future day 
this must be one of the richest countries of La Plata. The soil 
is varied and productive ; and its almost insular form gives it . 
two grand lines of communication by the rivers Parana and 
Uruguay. 

I was delayed here five days, and employed myself in ex- 
amining the geology of the surrounding country, which was very 
interesting. We here see at the bottom of the cliffs, beds coutain- 
ing sharks’ teeth and sea-shells of extinct species, passing above 
into an indurated marl, and from that into the red clayey earth 
of the Pampas, with its calcareous concretions and the bones of 
terrestrial quadrupe<ls. This vertical section clearly tells us of a 
large bay of pure salt-w^ater, gradually encroached on, and at last 
converted into the bed of a muddy estuary, into which floating 
carcasses were swept. At Punta Gorda, in Iknda Oriental, I 
found an alternation of the Pampsean estuary deposit, with a 
limestone containing some of the same extinct sea-shells; and 
this shows eitiher a change in currents, or more pro- 
bably an oscillation of level itt\||W' of the ancient estuary. 

Until lately, my reasons for comfder{h(f the Pampeean formation 
to be an estuary deposit were, its getieiiil appearance, its position at 
the mouth of the existing great rivef the Plata, and the presence 
of so many bones of terrestrial quadrupeds : but now Professor 
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£hrei;ib€% has had the kiiidii^ to examine lor me a UtUe of the 
jred earth, taken firoit low down in the deposit^ do^ to the 
skeletons of the mastodon, and he finds in it many infosoria, 
partly salt-water and partly fresh-water forms, with the latter 
rather preponderating ; and therefore, as he remarks, the water 
must have been brackish* M. A: d^Orbigny found on the banks 
oi the Parana, hi the height of a hundred fWt, great beds of an 
estuary shell, no^ living a hundred miles lower down nearer the 
sea; and I found similar shells at a less height or^ the banks of 
the Uruguay : this shows that just before the Pampas was slowly 
elevated into dry land, the water covering it was brackish. 
Below Buenos AyreS there are uprais|ii beds of sea-shells of 
existing species, which also proves that the period of elevation 
of tlie Pampas was within the recent period. 

* In the Pampaea^i deposit at the Bajadal found the osseous armour 

of a gigantic armadillo-like animal, the inside of which, when the 
earth was removed, was like a great cauldron ; I found also teeth of 
the Toxodon and Mastodon, and one tooth of a Horse, in the same 
stained and decayed state. This latter tooth greatly interested 
me,* and I took scrupulous care in ascertaining that it had been 
embedded contemporaneously with the other remains ; for I was 
not then aware that amongst the fossils from Bahia Blanca there 
was a horse’s tooth hidden in the matrix : nor was it then kriow^n 
with certainty that the remains of horses are common in North 
America. Mr. Lyoll has lately brought from the United States 
a tooth of a horse ; and it is an interesting fact, that Professor 
Owen could find in no species, either fossil or recent, a slight 
but peculiar curvature characterizing it, until he thought of com- 
paring it with my specimen found here: he has named this 
American horse l^quus curvidens. Certainly it is a marvellous 
fact in the history of the Mammalia, that in South America a 
native horse should have lived and disappeared, to be succeeded 
in after ages by the counties herds descended from the few 
ptroduced with the Spa i^jWtt ^sts ! ^ 

The existence in of a fossil horse, of the 

mastodon, possibly uud of a hollow-homed 

* I need hardly state here tW dieie is good evidence against any horse 
living in America at the time of Odumbos. 

t Cttvier, Ossemens Fossiles, tom* p. 15S. 
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rummntj discovered by MM.'!Lmid aiid Olausen in the eaves of 
Btazil, are highly interesting fects with respect to the geo- 
^phical distribution of animals. At the present time, if we 
divide America, not by the Isthmus of Panama, but by the 
southern part of Mexico^ in lat. 20°, where the great table^land 
presents an obstacle to the migration of species, by afibcting the 
climate, and by forming, with the exception of some valleys and 
of a fringe of low land on the coast, a broad barrier ; we shall 
then have the two zoological provinces of North and South 
America strongly contrasted with each other. Some few species 
alone have passed the barrier, and may be considered as wander- 
ers from the south, such as the piima, opossum, kinkajou, and pec- 
cari. South America is characterized by possessing many peculiar 
gnawers, a family of monkeys, the llama, peccari, tapir, opossums, 
and, especially, several genera 'of Edentata, the order which in- 
cludes the sloths, ant-eaters, and armadillos. North America, 
on the other hand, is characterized (putting on one side a few 
wandering species) by numerous peculiar glowers, and by four 
genera (the ox, sheep, goat, and antelope) of hollow-horned 
ruminants, of which great division South America is not known 
to possess a single species. Formerly, but within the period 
when most of the now existing shells were living, North 
America possessed, besides hollow-horned "uminants, the ele- 
phant, mastodon, horse, and three genera of Edentata, namely, 
the Megatherium, Megalonyx, and Mylodon. Within nearly this 
same periods (as proved by the shells at Bahia Blanca) South 
America possessed, as we have just seen, a mastodon, horse, 
hollow-horned ruminant, and the same three genem (as well as 
several others) of the Edentata. Hence it is evident that North 
and South America, in having within a late geological period 
these several genera in common, were much more closely related^ 
in the character of their terrestrial inhabitants than they now are. 

♦ This is the geographical by Lichtenstein, Swainson, 

Erichson, and Richardson. The|j|^^PK|#yera Cruz to Acapulco, gllten 
by Humboldt in the Pol it. N. Spain, wiU show how 

immense a barrier the Dr. Richardson, in his 

admirable Report on the Zoolo^^yS^f^^^fei read before the Brit. Assoc. 
1836 (p. 157), talking of the of a Mexican animal with the 

S^netheren prehensilia, sam ** We do not know with what propriety, but if 
correct, it is, if not a solitary in8taiio0» at least very nearly so, of a rodent 
animal being common to North and S^th America.** 
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llle 1 ^ on tbis case, the more interesting it appears: 
1 know bf no Other inst^^ we can almdst mai^ the 

period and manner of the splitting up of one great r^on into 
t#o a^ltcharacteri^ed zoological provinces, ‘ The geologist, who 
& fully impreased with the vast oscillations of level which have 
afl^t^ the earth’s crust within late periods, will not fear to 
speculate on the recent elevation of the Mexicarf platform, or, 
more probably, on the recent submergence of land in the West 
Indian Archipelago, as the cause of t!ie present zoological sepa* 
ration of North and South America, The South American 
character of the West Indian mammals seems to indicate that 
this archipelago was formerly united to tho southern continent, 
and that it has subsequently been an area of subsidence. 

When America, and especially North America, possessed its 
elephants, mastodons, horse, and hollow-horned ruminants, it was 
much more closely related in its zoological characters to the 
temperate parts of Europe and Asia than it now is. As the 
remains of these genera are found on both sides of Behring’s 
Straitsf and on the plains of Siberia, we are led to look to the 
north-western side of North America as the former point of 
communication between the Old and so-called World. And 
as so many species, both living and extinct, of these same genera 
inhabit and have inhabiteii the Old World, it seems most probable 
that tne North American elephants, mastodons, horse, and hollow^ 
horned ruminants migrated, on land since submerged near Beh- 
ring’s Straits, from Siberia into North America, and thence, on 
land since submerged in the West Indies, into South America, 
where for a time they mingled with the forms characteristic of 
that southern continent, and have since become extinct. 

While travelling through the country, I received several vivid 
descriptions of the effects of a late great drought; and the 
account of this may throw some light on the cases where vast 

^ See Dr. Richardson’s also L’Institut, 1837, p. 253. 

Cuvier says the kinkajou tt^Mi^Mlililarger Antilles, but this isdoubtfUl. 
M. Gervais states that the DidisIpbWcxaiiciiVbra is found there. It is certain 
that the West Indies possess sosae mammifers peculiar to themselves. A tooth 
of a mastodon has been broaght from Bahama : £din. New Phil. Joum. 
1826, p. 395. 

t the admirable Appendix by Dr. Buckland to Beechey’s Voyage; 
also the writings of Chamisso in Ko&ebtte*8 Voyage. 
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numbet» of animals of all kinds have been emb^ded togetbeip# 
The period included between tha years ,1827 and 1830 is called 
the gran seco/^ or the great drought During this time so 
little rain fell, that the vegetttion, even to the thistles, failed ; 
the brooks were dried up, and the whole country assumed the 
appearance of a dusty high road. This was especially the case 
in the northern part of the province of Buenoc' Ayres and the 
southern part of St. F6. Very great numbers of birds, wild 
animals, cattle, and horses perished from the want of food and 
water. A man told me that the deer* used to come into his 
courtyard to the well, which he had been obliged to dig to supply 
his own family with water ; and that the partridges had hardly 
strength to fly away when pursued. The lowest estimation of 
the loss of cattle in the province of Buenos Ayres alone, was 
taken at one million head. A proprietor at San Pedro had pre- 
viously to tliese years 20,000 cattle; at the end not one re- 
mained. San Pedro is situated in the middle of the finest 
country; and even now abounds again with animals ; yet, during 
the latter part of the ‘‘ gran seco,” live cattle were brought in 
vessels for the consumption of the inhabitants. The animals 
roamed from their estancias, and, wandering far southward, were 
mingled togetW in such multitudes, that a government com- 
mission was sent from Buenos Ayres to settle the disputes of the 
owners. Sir Woodbine Parish informed me of another and very 
curious source of dispute ; the ground being so long dry, such 
quantities of dust were blown about, that in this open country 
the landmarks became obliterated, and people could not tell the 
limits of their estates. 

I was informed by an eyewitness that the cattle in herds of 
thousands rushed into the Parana, and being exhausted by hunger 
they were unable to crawl up the muddy banks, and thus were . 

♦ In Capt. Owen's Surveying Voyage (vol. ii. p. 274) there is a curious 
account of the effects of a drought on the elephants, at Ben^ela (west coast 
of Africa). A number of these animals had some time since entered the 
town, in a body, to possess themselves of the wells, not being able to proc#e 
any water in the country. The iohs^itahts^hsustered, 'i^en a desperate 
conflict ensued, which terminited ha ttie uldmate discomfiture of the in- 
vaders, but not until they had killed 6m xnan, and wounded several others." 
The town is said to have a popnladoh of neatly three thousand ! Dr. Mal- 
colmson informs tne, that during a m^t drought in India the wild animals 
entered the tents of some troops atlSllore. ana tnat a hare drank oat of a 
vessel held by the adjutant of the regiment. 
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dtmmAi of the rivef which rum by San Fedro wm 

so fhll of j^utrid oareasses, tl^^he master of a vessel told me 
that the smell rendered it quite impassable. Without doubt 
aeveml hundred thousand animals thus perislied in the river: 
their bodies when putrid were seen floating down the stream ; 
and many in all probability were deposite<l in the estuary of the 
Plata. All the small rivers became highly saline, aiid this caused 
the death of vast numbers in particular spots ; for when an animal 
drinks of such water it does not recover. Azara describes* the 
ftii^ of the wild horses on a similar occasion, rushing into the 
mamhes, those which arrived first being overwhelmed and 
crushed by those which followed. He adds that more than once 
he has seen the carcasses of upwards of a thousand wild horses 
thus destroyed. I noticed that the smaller streams in the Pampas 
were pavecl with a breccia of bones, but this probably is the 
effect of a gradual increase, rather than of the destruction at 
any one period. Subsequently to the drought of 1827 to *82, 
a v^ rainy season followed, which caused great floods. Hence 
it is almost certain' that some thousands of the skeletons were 
buried by the deposits of the very next year. What would be 
the opinion of a geologist, viewing such an enomous collection 
of bones, of all kinds of animals and of all ages, wins embedded 
in one thick earthy mass ? Would he not attribute it to a flood 
having swept over the surface of the land, rather than to the 
common order of things ?f 

October \2th. — had intended to push my excursion further, 
but not being quite well, I was compelled to return by a 
balandra, or one*masted vessel of about a hundred tons* burden, 
which was bound to Buenos Ayres. As the weather was not 
fair, we moored early in the day to a branch of a tree on one of 
the islands. The Parana is full of islands, which undergo a con- 
stant round of decay and renovation. In the memory of the 
master several large ones had disappeared, and others again had 
been formed and protected by vegetation. They are composed 
of muddy sand, without even the smultest pebble, and were then 
^ •^Travelsv vol. i. p. 374. 

t Thege droughts to a certain degree seem to be almost periodical ; I 
was told the dates of several others, and the intervals were about fifteen 
years. 
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about foOr feet ibove the Tevd of the river; bid: durhig the 
periodical floods they are inurtdipdf They all present one cha* 
lacter ; numerous willows and e fehv othw trees are bound to- 
gether by a great variety of creeping plants^ thus forming a thick 
jungle. These thickets afibrd a retreat for capybaros and 
jaguars. The fear of the latter animal quite destroyed all plea*^ 
sure in scrardbling through the woods. This evening I had not 
proceeded a hundred yards, before flnding indubitable signs of 
the recent p/esence of the tiger, I was obliged to come back« 
On every island there were tracks ; and as on the former excursion 
el rastro de los Ind|ps’^ had been the subject of conversatioh, so 
in this was el rastro del tigre.^’ • 

The wooded banks of the great rivers appear to be the favourite 
haunts of the jaguar ; but south of the Plata, I was told that they 
frequented the reeds bordering lakes : wherever they are, they seem 
to require water. Their common prey is tlie capybara, so that 
it is generally said, where capybaras are numerous there is little 
danger from the jaguar. Falconer statfs that near the southern 
side of the mouth of the Plata there are miny jaguars, and that 
they chiefly live on fish ; this account I have heard repeated. 
On the Para^ they have killed many wood-cutters, and have 
even entered Vessels at night. There is a man now living in the 
Bajada, who, coming up from below wlien it was dark, was seized 
on the deck ; he escaped, however, with the loss of th#' use of 
one arm. When the floods drive these animals from the islands, 
they are most dangerous. I was told that a few years since a 
very large one found its way into a church at St, Fe : two padres 
entering one after the other were killed, and a third, who came 
to see what was the matter^ escaped with difficulty. The beast 
was destroyed by being shot from a corner of the building which 
was unroofed. They commit also at these times great ravages 
among cattle and horses. It is said that they kill their prey by 
breaking their necks. If driven from the carcass, th^ seldom 
return to it. The G audios say that the jaguar, when wandering 
about at night, is much tormented by the foxes yelping as they 
follow him. This is a cbrious coincidence with the fact which is 
generally affirmed of the jackals aocompanying, in a similarly 
offlcious manner, the East Indian tiger. The jaguar is a noisy 
animal, roadng much by night, and especially before bad weather* 
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Oh& hu^ on the banks of thelJnj^yoiay, 

fidimwn oort^ to which tlMwe animals constantly recur ibr 
the puTf^os^ as it is said, of sharpening their clawa I saw three 
W(eQ4cnown trees ; in front, the bark was worn smooth, as if by 
the .breast of the animal, and on each side there were deep 
scratches, or rather grooves, extending in an oblique line, nearly 
a yard in length.^* The scars were of different ages. A common 
method of ascertaining whether a jaguar is in the neighbourhood 
Is to examine these, trees. I imagine this habit of Ihe jaguar is 
exactly similar to one which may any day be seen in the common 
cat, as with outstretched legs and exsertec^ claws it scrapes the 
leg of a chair; and 1 have heard of young fruit-trees in an 
orchard in England having been thus much injured. Some such 
habit must also be common to the puma, for on the bare hard soil 
of Patagonia I have frequently seen scores so deep that no other 
animal could have made them. The object of this practice is, I 
believe, to tear off the ragged points of their claws, arid not, as 
the Gauchos think, to §harpen them. The jaguar is killed, 
without much difficuhy, by the aid of dogs baying and driving 
him up a tree, where he is despatched with bullets. 

Owing to bad weather w'e remained two days at our moorings. 
Our only amusement was catching fish for our dinner; there 
were several kinds, and all good eating. A hsh called the 
“armada” (a Silurus) is remarkable from a harsh grating noise 
which it makes when caught by hook and line, and which can be 
distinctly heard when the fish is beneath the water. This same fish 
has the power of firmly catching hold of any object, such as the 
blade of an oar or the fishing-line, with the strong spine both of 
its pectoral and dorsal fin. In the evening the weather was quite 
tropical, the thermometer standing at 79°. Numbers of fireflies 
were hovering about, and the mosquitoes were very troublesome. 

I exposed my hand for five minutes, and it was soon black with 
them ; I do not suppose there could have been less than fifty, all 
busy sucking. 

October We got under way and passed Punta Oorda, 

where there is a colony of tame Indians from the province of 
Missiones. We sailed rapidly down the current, but before 
sunset, from a silly fear of bad weather, we brought-to in a nar<- 
row arm of the river. I took the boat and rowed sonie distance . 




1633.] I# 

up this Greek* It wait veijf niwtowj wiudiiig,^ and deep ; on i^ch 
inde a wall thirty or ibrty feet i%h, formed by ltr^s intwined" 
with creepers, gave to the canal a sihgularty gloomy appearance. 
I here saw a very extraordinary bird, called the Scissor-beak 
(Rhynohops nigra). It has short legs, web feet, extremely long* 
pointed wings, and is of about the size of a tern. The beak is 



flattened laterally, tliat is, in a plane at right ungles to that of a 
spoonbill or duck. It is as flat and elastic as an ivory paper- 
cutter, and the lower mandible, difierently from every other bird, 
is an inch and a half longer than the upjjer. In a lake near 
Maldonado, from which the water had been nearly drained, and 
which, in consequence, swarmed with small fry, I saw several of 
these birds, g^ierally in small flocks, flying rapidly backvards 
and forwards close to the surface of the lake. They kept their 
bills wide open, and the lower mandible half buried in the 
water. Thus skimming the surface, tliey ploughed it in their 
course : the water was quite smooth, and it formed a most curious 
spectacle to behold a flock, each bird leaving its narrow wake on 
the mirror-like surface. In their flight they frequently twist 
about with extreme quickness, and dexterously manage with their 
projecting lower mandible to plough lip small fish, which are 
secured by the upper and shorter half of thoir scissor-like bills. 
This fact I repeatedly saw, as, like swallows, they continued to 
fly backwards and forwards close before me. Occasionally when 
leaving tlie surface of the water their flight was wild, irregular, 
and rapid ; they then uttered loud harsh cries. When these 
birds are fishing, the advantage of the long primary feathers of 
their wings, in keeping them dry, is very evident. When thus 
employed, their forms resemble the symbol by which many artists^ 
represent marine birds. Their tails are much used in steering 
thdr irregular course. 
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yMT) tM tMed in the marshes. During the day they rest la 
thfe grassy pteins^ at some distance from the waters 
Beiiig at anchor, as 1 have said, in one of the deep credm be* 
tween the islands of the Parana, as the evening drew to a close, 
one of these sciSsor-beaks suddenly appeared. The water was 
quite still, and many little fish were rising. The bird continued 
ibr a long time toekim the sur&ce, fiying in its i^ld and irre* 
gular manner up and down the narrow canal, now dark with the 
growing night and the sliadows of the o\;erhanging trees. At 
Monte Video, I observed that some large flocks during the day 
remained on the mud-banks at the head of the harbour, in tlie 
same manner as on the grassy plains near the Parana ; and every 
evening they took . flight seaward. From these facts I suspect 
that the Rhynchops generally fishes by night, at which time many 
of the lower animals come most abundantly to the surface. M. 
Lesson states that he has seen these birds opening the shells of 
the mactrse buried in the sand-banks on the coast of Chile: 
from their weak bills, with the lower mandible so much project* 
ing, their short legs awd long wings, it is very improbable that 
this can be a general habit. 

In our course dojvn the Parana, I observed only three other 
birds, Whose habits are worth mentioning. One is a small king- 
fisher (Ceryle Americana) ; it has a longer tail than the European 
gj^ecies, and hence doe% not sit in so stitF and upright a position, 
flight also, instead of being direct and rapid, like the course 
an arrow, is weak and undulatory, as among the soft-billed . 
I^^rds. It utters a low note, like the clicking together of two 
gj/nall stones. A small green parrot (Conunis murinus), with a 
^rej breast, appears to prefer the tall trees on the islands to any 
^»ther situation for its building-place. A number of nests are 
placed so close together as to form one great mass of sticks. 
These parrots always live in flocks, and commit great ravages on 
the com-flelds. I was told that near Colonia 2500 were killed 
in the course of one year. A bird with a forked tail, terminated 
by two long feathers (Tyrannus savana), and named by the 
Spaniards scissor-tail, is very common near Buenos Ayres: it 
commonly sits on a branch of the ombu tree, near a house, and 
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thence takes a short fl%ht i» pursuit o( insects, and returi»i to 
the same spot. When on the wing it presents in its manner of 
flight and general appearance a caricaturCJikeness of the com- 
mon swallow. It has the power of turning very shortly' in the 
air, and in so doing opens and shuts its tail, sometimes in a 
horizontal or lateral^ and sometimes in a vertical direction, just 
like a pair of scissors. ® 

October I6th . — Some leagues below Ro^rio, the western 
shore of the^Parana is bounded by perpendicular cliffe, which 
extend in a long line to below Nicolas ; hence it more 
resembles a sea-coast than that of a fresh-water river. It is 
a great d^wback to the scenery of the Paftma, that, from the soft 
nature of its banks, the water is very muddy. The Uruguay, 
flowing through a granitic country, is much clearer ; and where 
the two channels unite at the head of the , Plata, the waters 
may for a long distance be distinguished by their black and red 
colours. In the evening, the wind being not quite fair, as usual 
we immediately moored, and the next day, as it blew rather 
freshly, though with a favouring current, the master was much 
too indolent to think of starting. At Bajada, he was described 
to me as hombre muy aflicto” — a man always miserable to get 
on ; but certainly he bore all delays with admirable resignation. 
He was ^ an old Spaniard, and had been many years in this 
country. He professed a great liking to the English, but-etoutly 
maintained that the battle of Trafalgar w^as merely won by the 
Spanish captains having been all bought over ; and that the only 
really gallant action on either side was performed by the Spanish 
admiral. It struck me as rather characteristic, that this man 
should prefer his Icountrymen being thought the worst of traitors, 
rather than unskilful or cowardly. 

18</i and I9th . — We continu^ slowly to sail down the noble 
stream : the current helped us but little. We met, during our 
descent, very few vessels. One of the best gifts of nature, in so 
grand a channeil-of communication, seems here wilfully thrown 
away — a river in which ships might navigate from a temperate 
country, as surprisingly abundant in certain productions as desti- 
tute of others, to another possessing a tropical climate, and a soil 
which, according to the best of judges, M. Bonpland, is perhaps 
unequalled in fertility in any part of the world. How diiSS^rent 
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would have been the aspect of this river if English colonists had 
by gx)od fortune first sailed up the Plata I What noble towns 
would now have occupied its shores ! Till the death of Francia, the 
Dictate of Paraguay, these two countries must remain distinct, aS 
if placed on opposite sides of the globe. And when the old 
bloody-minded tyrant is gone to his long account, Paraguay will 
be torn by revol unions, violent in proportion to the previous un- 
natural calm. That country will have to learn, like every other 
South American state, that a republic cannot succeed! till it con- 
tains a certain body of men imbued with the principles of justice 
and honour. 

<1 a 

October 20th , — Being arrived at the mouth of the Parana, and 
as I was very anxious to reach Buenos Ayres, I went on shore at 
Las Conchas, with the intention of riding there. Upon landing, 
I found to my gre^t surprise that I was to a certain degree a 
prisoner, A violent revolution having broke»i out, all the ports 
were laid under an embargo. I could not return to my vessel, 
and as for goipg by land to the city, it was out of the question. 
After a long conversation with the commandant, I obtained per- 
mission to go the next day to General Rolor, who commanded a 
division of the rebels cn this side the capital. In the morning 
I rode to the encampment. The general, officers, and soldiers, 
all appeared, and J believe really were, great villains. The 
general^ the very evening before he left the city, voluntarily went 
to the Governor, and with his hand to his heart, pledged his word 
of honour that he at least would remain faithful to the last. The 
general told me that the city was in a state of close blockade, and 
that all he could do was to gve me a passport to the commander-i 
in -chief of the rebels at Quilmes. We had tlihrefore to take a 
great sweep round tfce city, and it was with much difficulty that 
we procured horses. My reception at the encampment was quite 
civil, but I was told it was impossible that I could be allowed to 
enter the city. I was very anxious about this, as I anticipated 
the Beagle’s departure from the® Bio Plata earlier than it took 
place. Having mentioned, however. General Rosas’s obliging 
kindness to me when at the Colorado, magic itself could not 
have altered circumstances quicker than did this conversation. I 
was instantly told that though they could not give me a passport, 
if I chose to leave my guide and horses, I might pass their sen- 
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duels, I was too glad to accept of thia^ and an officer was sent 
with me to give directions that I should not be stopped at the 
bridge. The road for the space of a league was quite deserted, 
I met one party of soldiers, who were satisfied by gravely look* 
ing at an old passport : and at length I was not a little pleased to 
find myself within the city. 

This ' revolution was supported by scarcely any pretext of 
grievances : but in a state which, in the course of nine months 
(from February to October, 1820), underweijt fifteen changes in 
its government — each governor, according to the constitution, 
being elected for three years — it would be very unreasonable to 
ask for pretexts. In tliis case, a party of men — who, being at- 
tached to Rosas, were disgusted with the governor Balcarce — to 
the number of seventy left the city, and with the cry of Rosas 
the whole country took arms. The city was then blockaded, no 
provisions, cattle or horses, were allowed to enter ; besides this, 
there was only a little skirmishing, and a few men daily killed. 
The outside party well knew that by stopping the supply of meat 
they would certainly be victorious. General*Rosas could not have 
known of this rising ; but it appears to be quitd consonant with 
the plans of his party. A year ago he wqs elected governor, but 
he refused it, unless the Sala would also confer on him extra- 
ordinary powei’s. This was refused, and since then his party 
have shown that no other governor can keep his placg. The 
warfare on both sides was avowedly protracteil till it was possible 
to hear from Rosas. A note arrived a few days after I left 
Buenos Ayres, whicli stated that the General disapproved of 
peace having been broken, but that he thought the outside party 
had justice on their side. On the bare reception of this, the 
Governor, ministers, and part of the military, to the number of 
some hundreds, fled from the city. The refiels entered, elected a 
new governor, and were paid for their services to the number of 
5500 men. J'rom these proceedings, it was clear that Rosas 
ultimately would become the dictator: to the term yng, the 
people in this, as in other republics, have a particular dislike. 
Since leaving South America, we have lieard that Rosas has been 
elected, with powers arid for a time altogether opposed to the 
constitutional principles of the republic. 
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BANDA ORIENTAL AND PATAGONIA. 

Having been delayed for nearly a fortnight in the city, I wn» 
glad to escape on board a packet bound for Monte Video. A 
town in a state of blockade must always be a disagreeable place 
of residence ; in this case moreover there were constant appre- 
hensions from*robbap» within. The sentinels were the worst of 
all ; for, from their ofHce and from having arms in their hands, 
they iP!^W>ed with a decree of authority which other men couhl 
not ia^te. 

Our passage was a very long and tedious one. The Plata 
looks Uke a noble dstuary on the map ; but is in truth a poor 
aBair. A wide expanse of muddy water has neither grandeur nor 
beauty. At one time of the day, the two shores, both of which 
are extremely low, could just be distinguished from the deck. 
On arriving at Monte Video T found that the Beagle would not sail 
for some time, so I prepared for a short excursion in this part of 
Banda Oriental. Everything which I have said about the country 
near Maldonado is a*pplicable to M. Video ; but the land, with the 
one exception of the Green Mount, 450 feet high, from which it 
takes its name, is far more level. Very little of the undulating 
grassy glain is enclosed ; but iiesyr the town there are a few hedge- 
banks, covered with, agaves, cacti, and fennel. 

November 14<A. — We left Monte Video in the afternoon. I 
intended to proceed to Colonia del Sacramiento, dtuated on the 
northern bank of the Plata and opposite to Buenos Ayres, and 
thence, following up the Uruguay, to the village of Mercedes on 
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the Ilio Negro (one of the many rivers of this name in South 
America), and from this pmnt to return direct to Monte Video. 
We slqpt at thehoueeof royguidealCaneloiies. In themoming 
we rose early, in the hopes of be^ to ride a good distance ; 

but it was a vrin attempt, for idl the ^riirers weie flooded. We 
passed in boatr the streams of Canelones, St. Lucia, and San Jos^^, 
and thus lost much time. On a fcnmer excurfion I crossed tl^e 
Lucia neaMts mouth, and I was surpri^ to observe how easily 
our horses, although not used to swim, passe^ over a width of at 
least six hundred yards. On mentioning this at Monte Video, I 
was told that a vessel containiug some mountebanks and their 
horses, being wrecked in the Plata, one horse swam seven miles 
to the* shore. In the course of the day I was amused by the dex- 
terity witJi which a Gaucho forced a restive Iiorse to swim a 
river. Ife stripped otFhis clothes, and jumping on its imek, rode 
into the water fill it was out of its depth ; then slipping off over 
the crupper, he caught hold of the tail, and as often as the horse 
turned round, the man friglitened it back by splashing water in , 
its face. As soon as the horse touched thcT'bottom on the other 
side, the man pulled himself on, and v as firmly seated, bridle in 
hand, before the horse gained the bank. A naked man on a 
naked horse is a fine spectacle ; I bad no idea how^ well the two 
animals suited each other. The fail of a horse is a very useful 
appendage ; I have passed a river in a boat' with four people in 
it, which was ferried acroas in the same way as the Gaucho. If 
a man and horse have to cross a broad river, the best plan is for 
the man to catch hold of the pommel or mane, and help himself 
with the other arm. 

We slept and stayed the following day at the post of Cufre. In 
the evening the postman or letter-carrier arriveci. He w^as a day 
after his time, owing to the Rio Rozarid being flooded. It 
would not, however, be of much consequence ; for, although he 
had passed through some of the principal towns in Banda 
Oriental, his tu^age consisted ^,of two letters ! Tlie vj^w from 
the house was pleasing ; an undulating green surface, with dis- 
tant glimpses of the Plata. I And that I look at this proyince 
with very different eyes from what I did upon my first arrival. I 
recollect 1 tlien thought it singularly level ; but now, after gal- 
loping over^the JE^mpas, my only surprise is, what could have 
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induced me ever to have called it level. The country is a series 
of undulations, in themselves peritaps not absolutely great, but, as 
compared Ao the plains of St. Ee, real mountains. From these 
inequalities there is an abidance of small rivulets, and the turf 
is green and luxuriant. 

November 17 /A.— We crossed the Rozario, which was deep 
and rapid, and passing the village of Colla, arrived at luidHlay 
at Colonia del Saeraiiiiento. The distance is twenty leagues, 
through a country covered with fine grass, but poorly stocked 
with cattle or inhabitants. I was invited to sleep at Colonia, 
and to accompany on the following day a gentleman to his estan- 
cia, where there were «ome limestone rocks! The town is built 
on a stony promontory something in the same manner as at 
Monte Video. It is strongly fortified, but both fortifications 
and town suffered much in the Brazilian war. It is very an- 
cient; and the irregularity of the streets, and the surrounding 
groves of old orange and peach trees, gave it a pretty appear- 
ance. The church is a curious ruin ; it was used as a |)owder- 
magaziue, and was struck by lightning in one of the ten tliousand 
thunder-storms '(/f the Rio Plata. Two-thirds of the building 
were blown away to the very foundation ; and the rest stands a 
shattered and curious monument of the unitcil powers of light- 
ning a.nd gunpowiler. In the evening 1 wandered about the 
half-demolished watls of the town. It w as the chief seat of the 
Brazilian war; — a war mast injurious to this counti^, not so 
much in its immediate effects, as in being the origin of a multi- 
tude of generals and all other grades of officers. More generals 
are numbered (but not paid) in the United Provinces of La 
Plata than in the United Kingdom of Great Britain. These 
gentlemen have letirned to like power, and do not object to a 
little skirmishing. ^Flence there are many always on tlie watch 
to Create disturbance and to overturn a government which as 
yet has never rested on any stable foundation. I noticed, how- 
evet, beth here and in other places, a very general interest in 
the ensuing election for the President ; and this appears a good 
sign, for the prosperity of this little country. The inhabitants 
do not require much education in their representatives ; I heard 
some men discussing the merits of those for Colonia; and it was 
said that, although they were not men of busmcfis^ they could 
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all sig^ their names:” with this they seemed to think every 
reasonable man ought to be satisBed. 

18/A. — Rode with my host to his estancia, at the ' Arroyo de 
San Juan* In the evening we took 'M ride round the estate : it 
contained two square leagues and a half, and was situated in 
what is called a rincon ; that is, one side was fronted by the 
Plata, and the two others guarded by impassable brooks. There 
was an excellent port for little vessels, and* an abundance of 
small wood, which is valuable as supplying fuel to Buenos Ayres* 
I was curious to know the value of so complete an estancia. Of 
cattle there were 3000, and it would well support three or four 
times that number; of mares 800, together with 150 broken- in 
hoi*ses, and 600 sheep. There was plenty of water and lime- 
stone, a rough house, excellent corrals, and a peach Wcliard. 
For all this he had been offered 2000/., and he only wanted 500/. 
additional, and probably would sell it for less. The chief 
trouble with an estancia is driving the cattle twice a week to a 
central spot, in onler to make them tame, mid to count them* 
This latter operation would be thought difficult, where there are 
ten or fifteen thousand head together. It is managed pn the 
principle that the cattle invariably divide themselves in^^little 
troops of from forty to one hundred. Each troop is recogniseci 
by a few peculiarly marked animals, and its ^lumber is known : 
so that, one being lost out of ten thousand, it is perceived ny its 
absence from one of the tropillas* During a stormy night the 
cattle all mingle together ; but the next morning the tropillas 
separate as before ; so that each animal must know its fellow 
out of ten thousand others. 

On two occasions I met with in this province some oxen of a 
very curious breed, called nata or niata. They appear exter- 
nally to hold nearly the same relation to other cattle, which bull 
or pug dogs do to other dogs. Their forehead is very short and 
broad, with the nasal end turned up, and the upper lip much 
drawn back ; their lower jaws project beyond the upper, and 
have a corresponding upwaid curve; hence their teeth are always 
exposed. Their nostrils are seated high up and are very open ; 
their eyes project outwards. When walking they carry their 
heads low, on a short neck; and their hinder legs are rather 
longer compared with the front l^s than is usual. Their bare 
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teeth^ their short heads^ and upturned nostrils give them the 
most Indicsrous self-confident air of defiance imaginable* 

Since ihy return, I have ^ procured a skeleton head, thrmigh 
the. kindness of my friend Captain Sulivau, B.N*, which is now 
deposited in the College of Surgeons.* Don Muniz, of 
Xmsn, has kindly collected for me all the information which he 
ecnrid lespectiiig^this breed. From his account it secans that 
about eighty or ninety years ago, they were rare and kept as 
tmricMities at Buenos Ayres. The bre^ is univewally believed 
to \iave origiuated amongst the Indians southward of the Plata ; 
and that \t was with them the commonest kind. Even lo this 
day, those reared in tli% provinces near the Vlata show their less 
civilized origin, in being fiercer than common cattle, and in the 
cow easily deserting her first calf, if visited too often or molested. 
It is a singular faot that an almost similar structure to the ab- 
normal f one of the niata breed, characterizes, as I am informed 
by Dr. Falconer, that great extinct ruminant of India, the Siva- 
therium. The breed is very true; and a niata bull and cow 
invariably prod^uce niata calves, A niata bull with a common 
cow, or the reverse cross, produces oflspring having an interme- 
diate character, but with the niata’characters strongly displayed : 
according to Senor Muniz, there is the clearest evidence, con- 
trary to the commqn belief of agriculturists in analogous cases, 
that the niata cow when crossed with a common bull transmits 
her peculiarities more strongly than the niata bull when crossed 
with a common cow. When the pasture is tolerably long, the 
niata cattfe feed with the tongue and palate as well as common 
cattle ; but during the great droughts, when so many animals , 
perish, the niata breed is under a great disadvantage, and would 
be exterminated if not attended to ; for the common cattle, like 
horses, are able just to keep alive, by browsing with their lips on 
twigs of trees and reeds ; this the niatas cannot so well do, as 
their lips do not join, and hence they are found to perish before 
the common cattle. This strikes me as a good illustration of 
how little we are able to judge from the ordinary habits of life, 

* Mr. Waterhouse has drawn up a detailed descripfion of this head, 
which 1 hope he will publish in some Journal. 

t A nearly similar abnormal, but I do not know whether hereditary, struc- 
ture has been observed in the carp, and likewise in the ‘crocodile of the 
Ganges: Histoire des Anomalies, par M. Isid, GeofiroyBt. Hilaire, tom. i. 
p, 244 . 



tiSa,] ' ^ CONVERSATIOlrf 'TOU ftftABITANTS. I# 

on what cii^umstancefs, i)CctifH% dhl^ at long intervals, tBi 
rarity or extinction of a species may be determined. 

November I9ih. — Passing the valley of Las Vacas, we slept 
at a house of a North American, who worked a lime-kiln on 
the Arroyo de las Vivoras. In the morning we rode to a pro- 
jecting headland on the banks of the river, called Punta Gorda. 
On the way we tried to find a jaguar. There were |>Ienty of 
fresh tracks, and we vfsited the irees, on which they are said to 
sharpen their daws ; but we did not succeed in disturbing one. 
From this point the Rio Uruguay presented to our view a noble 
volume of water. FT'>m the clearness anc^ rapidity of the stream, 
its appearance was far superior to that of its neighbour the Pa- 
rana. On the opposite coast, several branches from the latter 
river entered the Uruguay. As the sun was shining, the two 
colours of the waters could be seen quite distinct. 

In the evening we proceetled on our road towards Mercedes 
on the Rio Negro. At night we asked permission to sleep at an 
estancia at which we happened to arrive. •It was a very large 
estate, being ten leagues square, and the own or is one of the 
greatest landowners in the country, llis nephew had charge of 
it, and with him there was a captain in the army, who the other 
day ran away from Buenos Ayres. Considering their station, 
their conversation w’as rather amusing. They expressed, as was 
usual, unbounded astonishment at the globe being round, and 
could scarcely credit that a hole would, if deep enough, come 
out on the other side. They had, however, heard of a country 
where there were six months light and six of darkness, and where 
tlie inhabitants were very tall and thin ! They were curious 
about the price and condition of horses and cattle in England, 
Upon finding out we did not catch our animals with the lazo, 
they cried out, “ Ah, then, you use nothing but the bolas the 
idea of an enclosed country was quite new to them. The cap- 
tain at last said, he had one question to ask me, which he should 
be very much obliged if I would answ^er with all truth. I trem- 
bled to think bow deefily scientific it would be: it was, “Whe- 
ther the ladies of Buenos Ayres were not the handsomest in the 
world.^' I replied, like a renegade, “ Charmingly so.” He 
added, “ I have one other question : Do ladies in any other 
part of the world wear such large combs ?” I solemnly assured 
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him that they did not. They were absolutely delighted. The 
captain exclaimed, Look there ! a man who has seen half the 
world says it is the case ; we alwa 3 ^s thought so, but now we 
know it.*^ My excellent judgment in combs and beauty pro- 
cured me a most hospitable reception \ the captain forced me to 
take his bed, and he would sleep on his recado. 

— Started at sunrise, and rode slowly during the whole 
day. The geological nature of this part of the proviuce was 
di^rent from the lest, and closely resembled thatfof the Tum- 
pas. In consequence, there were immense beds of the thistle, 
as well as of the cardoon : the whole country, indeed, may be 
eailled one great bed o^ these plants. The two sorts grow sepa- 
. Yttle, each plant in company with its own kind. The cardoon is 
ibi high as a horse's back, but the Pampas thistle is ojfVen higher 
than the crown of •the ridm^’s heai To leave, the road for a 
yitrd is out of the question ; and the road itself is partly, and in 
some cases entirely, closed. Pasture, of course ^ere is none ; 
if cattle or horses opce enter tim bed, they are for the time com* 
pkitqly lost. Hence it is very hazardous to attempt to drive 
cattle at this season of the year ; for when jaded enough to face 
the thistles, they rush among them, and are seen no more. In 
these districts there are very few estancias, and these few are 
mUmied in the neighbourhood of damp valleys, where fortu- 
nately^ neither of these overwhelming plants can exist. As night 
eame on before we arrived at our journey’s end, we slept at a 
misemble Jittle hovel inhabited by the poorest people. The ex* 
treme thoOgh rather formal courtesy of our host and hostess, 
consideriiig their grade of life, was quite delightful. 

November 22nd. — Arrived at an estancia on the Berqnelo be- 
longing to a very hospitable Englishman, to whom I had a letter 
of introduction from my friend Mr. Lumb. I stayed here three 
days. One morning I rode with my host to the Sierra del Pedro 
Placo, about twenty miles up the Rio Negro. Nearly the whole 
country was covered with ""good though coarse grass, which was 
as high as a horse’s belly ; yet there were Jiluare leagues without 
a single bead of cattle. The province of Banda Oriental, if well 
stocked, would support an astonishing number of animals ; at 
present the annual export of hides from Monte Video amounts 
to three hundred thousand ; and the home consumption, from 
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waste, is very considerable. An estanciero told me that he often 
had to send large herds of cattle a long journey to a salting esta- 
blishment, and that tfie tired beasts were frequently obliged to be 
killed and skinned ; t)ut that he could never persuade the Gauchos 
to eat of them, and cn ery evening a fresh beast was slaughtered for 
tlieir suppers ! The view of the liio Negro from the Sierra was 
more picturesque tlian any other which I saw in this province. 
The river, broad, deep and rapid, wound at the foot of a 
rocky precipitous cliff: a belt of wood followed its course, 
and the horizon terminated in the distant undulations of the 
turf-plain. ^ 

When in this neighbourhood, I several heard of the 

Sierra de las Cuentas : a hill distant many miles to the north- 
ward. The name signifies hill of beada I was assured that 
vast numbers of little round stones, of various colours, each 
with a small cylindrical hole, are found there. Formerly the 
Indians used to collect them, for the purpose of making neck- 
laces and bracelets — a taste, 1 may observe, .which is common to 
all savage nations, as well as to the most polished. I did not 
know what to understand from this story, but upon mentioning 
it at the Cape of Good Hope to Dr. Andrew Smith, he told me 
that he recollected finding on the south-eastern coast of Africa, 
about one hundred miles to the eastward of St. John’s river, 
some quartz cr)^stals with their edges blunted from attrition, and 
mixed with gravel on the sea-beach. Ifkich crj’Stal was about 
five lines in diameter, and from an inch to an inch and a half in 
length. Many of them had a small canal extending from one 
extremity to the other, perft*ctly cylindrical, and of a size that 
readily admitted a coarse thread or a piece of fine catgut. Their 
colour was red or dull white. The natives were acquainted 
witli this structure in crystals. I have mentioned these circum- 
stances because, although no crj^stallized body is at present 
known to assume this form, it may lead some future traveller to 
investigate the real nature of such stones. 

While sti^ng at this esfancia, I was amused with what I saw 
and heard of the shepherd-dogs of the country.* When ridings 

* M. A. d’Orhigny has given nearly a similar account of these dogs, 
tom.!, p. 175. 
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it is a common thing to meet a large Hock of sheep g^arde<l by 
one or two dogs, at the distance of some miles from any house 
or man. I often wondered how so firm a friendship hatl been 
established. Tlie method of education consists in separating 
the puppy, while very young, from the bitch, and in acH’ustom* 
ing it to its future companions. An ewe is lield three or four 
times a day for the little thing to suck, and a nest of w<k)1 is 
made for it in the sheep-pen ; at no time is it allowed to tissociate 
with other dogs, oi^ with the children of the family? The puppy 
is, moreover, generally castrated ; so that, when grown up, it 
can scarcely have an\^ feelings in common .with the rest of its 
kind. From this education it has no wish to leave the Hock, and 
just as another dog will defend its master, man, so will these 
the sheep. It is amusing to observe, when approaching a flock, 
how the dog immediately advances barking, and the sheep all 
close in his rear, as if round the oldest ram. These dogs are 
also easily taught to bring home the flock, at a certain hour in 
the evening. Theyr most troublesome fault, when young, is 
their desire of ^daying with the sheep ; for in their sport they 
sometimes gallop their poor subjects most unmercifully. 

The shepherd-dog Hornes to the house every day for some 
lirittit, and as soon as it is given him, he skulks away as if 
Hummed of himself. On these occasions the house-dogs are 
v&rf ^rahnical, and the least of them will attack and pursue the 
stranger. The minute, however, the latter has reached the 
4ock, he |prns round and b^ns to bark, and then all the house- 
dogs take Very quickly to their heels. In a similar manner a 
whole pack of the hungry wild dogs will scarcely ever (and I 
was told by some never) venture to attack a flock guarded by 
even one of these iaithful shepherds. The whole account ap- 
pears to me% curious instance of the pliability of the aflections 
in the dog ; and yet, whether wild or however educated, he has a 
feeling of respect or fear for those that are fulfllling their in- 
stinct of associalion. For we*can understand on no principle 
the wild dogs being driven away by the sihgle one with its flock, 
exc^t that they consider, from some confused notion, that the 
one thus associated gains power, as if in company with its own 
kind, F. Cuvier has observed, that all animals that readily 
enter into domestication, consider man as a member of their 
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own society, and thus fulfil their instinct of association. In the 
above case the sh(*pherd-dog ranks the sheep as its fellow-s- 
brethren, and thus ^ains confidence ; and the wild dogs, though 
knowing that the iraiividual sheep are not dogs, but are good to 
eat, yet partly coiis(*nt to this view when seeing them in a flock 
with a sheplierd-dog at their heail. 

One evening a “ doinidor” (a subduer of horses) came for the 
purpose of breaking-in some colts. I will describe the prepara- 
tory steps, for I believe they have not been mentioned by other 
travellers. A troop of wild young horses is driven into the 
corral, or large enclosure of stakes, and the door is shut. W^e 
will suppose that one man alone has to catch and mount a horse, 
which as yet had never felt bridle or saddle. I conceive, except 
by a G audio, such a feat would be utterly iinjiracticable. The 
Gaucho picks out a full-growm colt; and as the beast rushes 
round the circus, lie throws his lazo so as to catch both the front 
legs. Instantly the horse rolls over with a heavy shock, and 
whilst struggling on the ground, the Gaucho, holding the lazo 
tight, makes a circle, so as to catch one of the hind legs, just 
beneath the fetlock, and draws it close to the two front legs : 
he then hitches the lazo, so that the thA-ee are bound together. M 
Then sitting on the horse’s neck, he fixes a strong bridle, witht 
out a bit, to the lower jaw : this he does by passing a narrow 
thong through the eye-holes at the end of the reins, and several 
times round both jaw and tongue. The two front legs are now 
tied closely together with a strong leathern thong, ^tened by 
a slip-knot. The lazo, which bound the three together, being 
then loosed, the horse rises with difficulty. The Gaucho now 
holding fast the bridle fixed to the lower jaw, leads the horse 
outside the corral. If a second man is present (otherwise the 
trouble is much greater) he holds the animal’s head, whilst the 
first puts on the horsecloths and saddle, and girths the whole to- 
gether. During this operation, the horse, from dread and asto- 
nishment at thus being bound icund the waist, tiirows himself 
over and over again^n the ground, and, till beaten, is unwilling 
to rise. At last, when the saddling is finished, the poor animal 
can hardly br^the from fear, and Is white with foam and sweat. 
The man now pr^ares to mount by pressing heavily on the 
stirrup, so that the horse may not lose its balance; and at the 
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moment that he throws his leg over the animals back, he pulls 
the slip-knot binding the front legs, and the beast is free. Some 
‘‘ domidoTS*’ pull the knot while the animal is lying on the 
ground, and, standing over the saddle, allow him to rise beneath 
them. The horse, wild with dread, gives a few most violent 
bounds, and then starts off at full gallop : when quite exhausted, 
the man, by patience, brings him back to the corral, where, 
reeking hot and scarcely alive, the poor beast is let free. Those 
animals which will not gallop away, but obstinately throw them- 
selves on ^ the ground, are by far the most troublesome. This 
process is tremendously severe, but in two or three trials the 
horse is tamed. It is' not, however, for some weeks that the 
animal is ridden with the iron bit and solid ring, for it must 
learn to associate the will of its rider with the feel of the rein, 
before the most powerful bridle can be of any service. 

Animals are so abundant in these countries, that humanity and 
self-interest are not closely united ; therefore I fear it is that the 
former is here scarcely known. One day, riding in the Pampas 
with a very respectable ** Estanciero,” my horse, being tired, 
lagged behind. The man often shouted to me to spur him. 

’ When I remonstrated that it was a pity, for the horse was quite 
exhausted, he cried out, “ Why not ? — never mind — spur him 
Cv — it is horse.” «I had then some difficulty in making him 
cou ^mprehend that it was for the horse’s sake, and not on his ac- 
with 4^nt, that I did not choose to use iny spurs. He exclaimed, 
was cW-a look of great surprise, “ Ah, Don Carlos, que cosa !” It 
The Gafj^y that such an idea had never before entered his head, 
of being thK^^chos are well known to be perfect riders. The idea 
head. Their \,jpwn, let the horse do w hat it likes, never enters their 
an untamed cpoltf priterion of a good rider is, a man who can manage 
feet, or can perf^ or who, if his horse falls, alights on his own 
betting that he wo^^jorm other such exploits. I have heard of a man 
that nineteen times ije^uld throw his horse down twenty times, and 
a Gaucho riding a vi^^iolie would nof fall himself. I recollect seeing 
cessively reared so f^Jjlngery stubborn horse, wlSch three times suc- 
The man judged wiv^ongli as to tail backwards with great violence, 
for slipping off, not aUth uncommon coolness the proper moment 
and as soon as the horse gov instant before or after the right time ; 

the nmn jumped on his back, and 
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at last they started at a gallop. The Gaucho never appears to 
exert any muscular force. I was one day watching a good rider, 
as we were galloping along at a rapid pace, and thought to my- 
self, surely if the horse starts, you appear so careless on your 
seat, you must fall.” At this moment, a male ostrich sprang 
from its nest right beneath the horse’s nose : the young colt 
bounded on one side like a stag ; but as for the man, all that 
could be said was, that he started and too!i: fright with his 
horse. ^ 

In Chile and Peru more pains are taken with the mouth of the 
horse than in La Plata, and this is evidently a consequence of 
the more intricate nature of the country. In Chile a horse is 
not considered perfectly broken, till he can be brought up stand- 
ing, in the midst of his full speed, on any particular spot, — for 
instance, on a cloak thrown on the ground : or, again, he will 
charge a wall, and rearing, scrape the surface with his hoofs. 
I have seen an animal bounding with spirit, yet merely reined 
by a fore-finger and thumb, taken at full galjop across a court- 
yard, and then made to wheel round the post of a veranda with 
great speed, but at so equal a distance, that the rider, with out- ‘ 
stretched arm, all the while kept one finger rubbing the post. 
Then making a demi-volte in the air, with the other arm out- 
stretched in a like manner, he wheeled rount’, with astonishing 
force, in an opposite direction. 

Such a horse is well broken ; and although this at first may 
appear useless, it is far otherwise. It is only carrying that 
which is daily necessary into perfection. "When a bullock is 
checked and caught by the lazo, it will sometimes gallop round 
and round in a circle, and the horse being alarmed at the great 
strain, i^ot well brbken, will not readily turn like the pivot 
of a wheel. In consequence many men have beem killed ; for 
if the lazo once takes a twist round a man’s body, it will in- 
stantly, from the power of the tw'o opposed animals, almost cut 
him in twain. On the same principle the races are managed ; 
the course is only two or three hundred yartls long, the wish 
being to have horses^ that can make a rapid dash. The race- 
horses are trained not only to stand with their hoofs touching a 
line, but to draw all four feet together, so as at the first spring 
to bring into play the full action of the hind-quarters. In Chile 
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I was told an anecdote, which I believe was true ; and it offers 
a good illustration of the. use of a well-broken animal. A re- 
spectable man riding one day met two others, one of whom was 
mounted on a horse, which he knew to have been stolen from 
himself. He challenged them ; they answered him by drawing 
their sabres and giving chace. The man, on his good and fleet 
beast, kept just ahead : as he passed a thick bush he wheeled 
round it, and brought up his horse to a dead check. The pur- 
suers were obliged to shoot on one side and ah^d. Then in- 
, stantly dashing on, right behind them, he butied his knife in the 
back of one, wounded the other, recover.efi his horse from the 
dying robber, and rode home. For these feats of horsemanship 
two things are necessary ; a most severe bit, like the Mameluke, 
the power of which, though seldom used, the horse knows full 
well ; and large blunt spurs, that can be applied either as a mere 
touch, or as an instrument of extreme pain. I conceive that 
with English spurs, the slightest touch of which pricks the skin, 
it would be impossible to break in a horse after the South Ame- 
rican fashion. , 

At an estancia near Las Vacas large numbers of mares are 
weekly slaughtered for the sake of their hides, although worth 
only five paper dollars, or about half-a-crown apiece. It seems 
at first strange that it can answer to kill mares for such a trifle ; 
but it is thought ridiculous in this country ever to break in or 
ride a mare, they are of no value except for breeding. The only 
thing for which I ever saw mares used, was to tread out wheat 
from the ear ; for which purpose they were driven round a cir- 
cular enclosure, where the wheat-sheaves were strewed. The 
man employed for slaughtering the mares happened to be cele- 
brated for his dexterity with the lazo. Standing at the distance of 
twelve yards frem the mouth of the corral, he has laid a wager 
that he would catch by the legs every animal, without missing 
one, as it rushed past him. There was another man who said he 
would enter the corral on foot, batch a mare, fasten her front legs 
together, drive her out, throw her down, kill, skin, and stake tlie 
hide for drying (which latter is a tedious job) } and he engaged 
that he would perform this whole operation on twenty-two ani- 
mals in one day. Or he would kill and take the skin off fifty in 
the same time, Th|s would have been a prodigious tadc, for it is 
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considered a good day’s work to skin and stake the hides of fifteen 
or sixteen animals. 

November 26<A. — I set out on my return in a direct line for 
Monte Video. Having heard of some giant’s bones at a neigh- 
bouring farm-house on the Sarandis, a small stream entering the 
Rio Negro, I rode there accompanied by my host, and purchased 
for the value of eighteen pence the head of the Toxodon.* When 
found it was quite perfect ; but the boys knocked out some of the 
teeth with stories, and then set up the head as a^mark to throw at. 
By a most fortunate cliance I found a perfect tooth, which exactly 
fitted one of the sockets in this skull, embedded by itself on the 
banks of the Rio Tercero, at the distanc^ of about 180 miles 
from this place. I found remains of this extraordinary animal 
at two other places, so that it must formerly have been common. 
I found here, also, some large portions of the armour of a gigantic 
armadillo-like animal, and part of the great head of a Mylodon. 
The bones of this head are so fresh, that they contain, accord- 
ing to the analysis by Mr. T. Reeks, seven j)er cent, of animal 
matter ; and when placed in a spirit-lamp, they burn with a small 
fiame. The nimiber of the remains embedded in the grand 
estuary deposit which forms the Pampas and covers the granitic 
rocks of Banda Oriental, must be extraordinarily great. I believe 
a straight line drawn in any direction through«the Pampas would 
cut through some skeleton or bones. Besides those which I 
found during my short excursions, I heanl of many others, and 
the origin of such names as the stream of the animal,” “ the 
hill of the giant,” is obvious. At otlier times I heard of the 
marvellous property of certain rivers, which had the power of 
changing small bones into large; or, as some maintained, the 
bones themselves grew. As far as I am aware, not one of these 
animals perished, as was formerly supinosed, in the marshes or 
muddy river-beds of the present land, but their bones have been 
exposed by the streams intersecting the subaqueous deposit in 
which they were origirjally emll^ded. We may conclude that 
the whole area of the Pampas is one wide sepulchre of these 
extinct gigantic quadrupeds. 


I express my obligation to Mr. Keaue, at whose house 1 was staying; 
on th^ Bemuelo, and to Mr. Lamb at Buenos Ayres, for i^ithout thw 
assistance these Valuable r^auui would neve^ ham^acbed £nglaa4 
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By tte middle of the day, on the 28 th, we arrived at Monte 
Video, having been two days and a half on the road. The 
country for the whole way was of a very uniform character, 
some parts being rather more rocky and hilly than near 
the Plata. Not far from Monte Video we passed through 
the village of Las Pietros^ so named from some large rounded 
masses of syenite. Its appearance was rather pretty. In this 
country a few fig-trees round a group of houses, and a site ele- 
vated a hundred ffet above the general level, ought always to be 
called picturesque. ' 

During the last six months I have had an opportunity of seeing 
a little of the character of the inhabitants of these provinces. 
The Gauchos, or countrymen, are very superior to those who 
reside in the tou^ns. The Gaucho is invariably most obliging, 
polite, and hospitable : I did not meet with even one instance of 
rudeness or inhospitality. He is modest, both respecting himself 
and country, but af the same time a spirited, bold fellow. On 
the other hand,, many robberies are committed, and there is much 
bloodshed : the habit of constantly wearing the knife is the chief 
cause of the latter. It is lamentable to hear how many lives are 
lost in trifling quarrels. In fighting, each party tries to mark 
the face of his adversary by slashing his nose or eyes ; as is often 
attested by deep and horrid-looking scars. Robberies are a 
natural consequence of universal gambling, much drinking, and 
extreme indolence. At Mercedes I asked two men why they 
did not work. One gravely said the days were too long ; the 
other that he was too poor. The number of horses and the pro- 
fusion of food are the destruction of all industry. Moreover, 
there are so many •feast-days ; and again, nothing can succeed 
without it be begun when the moon is on the increase; so that 
half the month is lost from these two causes. 

Police and justice are quite inefficient. If a man who is poor 
commits murder and is taken, hb will be imprisoned, and perhaps 
even shot ; but if he is rich and has friends, he may rely ohdt no 
very severe consequence will ensue. It is ciirious that the most 
respectable inhabitants of the country invariably assist a murderer 
to escape : they seem to think that the individual sins against the 
government, and not against the people. A tmveller has no pro- 
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tectioa beskles his fire-arms ; and the constant habit of carrying 
them is the main check to more frequent robberies. 

The character of the* higher and more educated classes who 
reside in the towns, partakes, but perhaps in a lesser degree, of the 
good parts of the Gaucho, but is, I fear, stained by many vices of 
which he is free. Sensuality, mockery of all religion, and the 
grossest corruption, are far from uncommon. Nearly every 
public officer can be bribed. The head man in the post-office 
sold forged government franks. The governor and prime minister 
openly combined to plunder the state. Justice, where gold came 
into play, was hardly expected by any one. I knew an English- 
man, who went to the Chief Justice (he told me, that not then 
understanding the ways of the place, he trembled as he entered 
the room), and said, Sir, I have come to offer you two hundrefi 
(paper) dollars (value about five pounds sterling^ if you will arrest 
before a certain time a man who has cheated me. I know it is 
against the law, but my lawyer (naming him) recommended me to 
take this step.” The Chief Justice smiled acquiescence, thanked 
him, and the man before night was safe in prison. With this entire 
want* of principle in many of the leading men, with the country 
full of ill-paid turbulent officers, the people yet hope that a de- 
mocratic form of government can succeed 1 

On first entering society in these countries, two or three 
features strike one as particularly remarkable. The polite and 
dignified manners pervading every rank of life, the excellent 
taste displayed by the women in their dresses, and the equality 
amongst all ranks. At the Rio Colorado some men who kept 
the humblest shops used to dine with General Rosas. A son of a 
major at Bahia Blanca gained his livelihood by making paper 
cigars, and he wished to accompany me, as guide or servant, to 
Buenos Ayres, but his father objected on the score of the danger 
alone. Many officers in the army can neither read nor write, yet 
all meet in society as equals. In Entre Rios, the Sala consisted 
of only six representatives. One of them kept a common shop, 
and evidently was not degraded by the office. All this is what 
would be expected in a new country ; nevertheless the absence of 
gentlemen hj profession appears to an Englishman something 
strange. 

When speaking of these countries, the manner in which they 
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have been brought up by their unnatural parent, Spain, ehould 
always be borne in mind. On tlie whole, perhaps, more credit 
is due for what has been done, than blame for that which may be 
deficient. It is impossible to doubt but that the extreme liberalism 
of these countries must ultimately lead to good results, 'fhe veiy 
general toleration of foreign religions, tiie regard |>aid to the 
means of education, the freedom of the press, the facilities 
offered to all foreigners, and especially, as I am bound to add, to 
every one professyig the humblest pretensit)ns to sciences should 
be recollected with gratitude by those who have visited Spanish 
South America. 

f 

December 6/A. — The Beagle sailed from the Rio Plata, 
never again to enter its muddy stream. Our course was directed 
to Fort Desire, on the coast of Patagonia. Before procewling 
any further, I will here put together a few observations made at 
sea. 

Several times when the ship has been some miles off the mouth 
of the Plata, and af other times when off the shores of Northern 
Patagonia, we tlave been surrounded by insects. One evening, 
when we were about ten miles from the Bay of San Bias, vast 
numbers of butterflies, in bands or flocks of countless myriads, 
esttended as far as^the eye could range. Even by the aid of a 
telesQppe it was not possible to see a space free from butterflies. 
The seamen cried out it was snowing butterflies,’* and such in 
fiu5t was the appearance. More species than one were present, 
but the main part belonged to a kind very similar to, but not 
id^tical with, the common English Colias edusa. Some moths 
and hymenoptera accompanied the butterflies ; and a fine beetle 
(Calosoma) flew on board. Other instances are known of this 
beetle having been caught fer out at sea; and this is the more 
remarkable, as the greater number of the Carabidm seldom or 
never take wing. The day had been fine and calm, and the one 
previous to it eciually so, with light and variable airs, Hence 
we cannot suppose that the insects were blown off the land, but 
we must conclude that they voluntarily took Bight. The greet 
bands of the Colias seem at first to afford an instance like those 
on record of the migrations of another butterfly, Vanessa eardui ;* 

♦ Lyelfs Princi|^es of Geology, vol. iii. p. 63 . 
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but the presence of other insects makes the case distinct, and even 
less intelligible. Before sunset a strong breeze sprung up from 
the north, and this nuist have caused tons of thousands of the 
butterflies and other insects to Iiave perished. 

On another occasion, when seventeen miles off Cape Corrientes, 
I had a net overboard to catch pelagic animals. Upon drawing 
it up, to my surprise 1 found a considerable number of beetles in 
it, and although in the open sea, they did not appear much in- 
jured by the sa>H water. 1 lost some of the specimens, but those 
which I preserved belonged to the genera Colymbetes, Hydropo- 
rus, Ilydrobius (two .sj>ecies), Kotaphus, Cynucus, Adimonia, and 
Scarabjous. At first I thought that these iflsects had been blown 
from the shore ; but upon reflecting that out of the eight species 
four were iiquatic, and two others partly so in their habits, it ap- 
peared to me most probable that they were flpated into the sea 
by a small streuim which drains a lake near Cape Corrientes. On 
any supposition it is an interesting circumstance to find live insects 
swimming in the open ocean seventeen miles from the nearest 
point of land. There are several accoupts of^usects having been 
blowVi off the Patagonian shore. Captain Cook observed it, as 
did more lately Captain King in the Adventure. The cause 
probably is due to the want of shelter, both of trees and hills, so 
that an insect on the wing, with an off-shor^ breeze, would be 
very apt to be blown out to sea. The most remarkable instance 
I have known of an insect being caught far from the land, was 
that of a large grasshojiper (Acrydium), which flew on board, 
when the Beagle was to windward of the Cape de Verd Islands, 
and when the nearest point of land, not directly opposed to the 
trade-wind, was Cape Blanco on the coast of Africa, 370 miles 
distant.* 

On several occasions, wdien the Beagle has been within the 
mouth of the Plata, the rigging has been coated with the web of 
the Gossamer Spider. One day (November 1st, 1832) I paid 
particular attention to this subject. The w*eather had been fine 
and clear, and in the morning the air was full of patches of the 
flocculent web, as on aiL autumnal day in England. The ship 

^ The flies which frequently accompany a ship for some days on its 
passage from harbour to harbour, wandering from the vessel, are soon lost, 
and all disappear. " ‘ 
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was sixty miles distant from the land, in the direction of u steady 
though light breeze. Vast numbers of a small spider, about one- 
tenth of an inch in length, and of a dusky red colour, were attached 
to the webs. There must ha^^e been, 1 should suppose, some 
thousands on the ship. The little spider, when first coming in 
contact with the rigging, was always seatcnl on a single thread, 
and not on the Hocculent mass. This latter seems merely to lye 
produced by the entanglement of the single threads. The spiders 
were all of one species, but of both sexes, t()get|^er with young 
ones. These latter were distinguislied by their smaller si/e and 
more dusky colour. I will not give the description of this spider, 
but merely state thatiit does not appear fo me to be included in 
any of Latreille’s genera. The little aeronaut as soon as it arrive«l 
on board was very active, running about, sometimes letting itself 
fall, and then reasceiiding the same thread ; sometimes employing 
itself in making a small and very irregular niesli in the i orners 
between the ropes. It could nm with facility on the surhwie of 
water. When disturbed it lifted up its front legs, in the attitude 
of attention. On ks first arrival it appeareil veiy^ thirsty, and 
with exserted maxillae drank eagerly of drops of water; this same 
circumstance has been observed by Struck : may it not Ik? in con- 
sequence of the little insect having passed through a dry and rare- 
fied atmosphere? Its stock of w'eb seenietl inexhaustible. While 
watching some that were suspended by a single thread, I seveial 
times observed that the slightest breath of air bore them away 
out of sight, in a horizontal line. On another occasion (2.jth) 
tinder similar circumstances, I repeatedly observed the same kind 
of small spider, either when placed or having crawled on some 
little eminence, elevate its abdomen, send forth a thread, and then 
sail away horizontally, but with a rapidity which was quite un- 
accountable. I thought I could perceive that the spider, befoi^ 
performing the above preparatory steps, connected its legs toge- 
ther with the most delicate threes, but 1 am not sure whether 
^is observation was correct. ^ 

V Qne dajy at St, Fe, I bad a better opportunity of obeerving 
some similar fimta A spid^ which was about three4^tbs oi 
an inch in Jength, and which in its general appearance resembled 
a Citigrade (therefore quite different 4om the gossamer), while 
standing on the summit ofjL post, dartW forth foui;,or five threads 
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from its spinners. I'liese, glittering in the sunshine, might be 
compared to diverging rays of light ; they were not, however, 
straight, but in undulations like films of silk blown by the wind. 
They were more than a yard in length, and diverged in an ascend- 
ing direction from the orifices. The spider then suddenly let go 
its hold of the post, and was quickly borne out of sight. The 
day was hot and apparently quite calm ; yet unrler such circum- 
stances, the atmospln re can never be so tranquil as not to affect 
a vane so delif^ate as the thread of a spider’s web. If during a 
warm <Iay we look either at the shadow of any object cast on a 
bank, or over a level plain at a distant landmark, the effect of an 
ascending current of heated air is almosf always evident: such 
upward currents, it lias been remarked, are also shown by the 
ascent of soap-bubbl(‘s, which will not rise in an in-doors room. 
Hence 1 think there is not much difficulty in understanding the 
ascent of the fine lin(‘s projected from a spider’s spinners, and 
afterwards of the spider itself; the divergence of the lines has 
been attempted to he explained, I believe by Mr. Murray, by 
their similar electrical condition. The circumstance of spiders 
of the same specie.^, but of different sexes and ages, being found 
on several occasions at the distance of many leagues from the 
land, attach wl in vast numbers to the lines, renders it probable 
that the habit of sailing through the air is characteristic of 
this tribe, as that of diving is of the Argyroneta. We raaj then 
reject Latreille’s supposition, tliat the gossamer owes its origin 
indifferently to the young of several genera of spiders : although, 
as we have seen, the young of other spiders do possess the power 
of performing aerial voyages.* 

During our different passages south of the Plata, I often towed 
astern a net made of bunting, and thus caught jnany curious ani- 
mals. Of Crustacea there w’ere many strange and undescribed 
genera. One, w hich in some respects is allied to thp Notopods 
(or those crabs which have their posterior legs placed almost on 
their backs, for the purpose of adhering to the under side of 
rocks), is very iemarki4>le from the structure of its hind pair of 
legs. The penukimate joint, instead df tennidating in a simple 
claw^ endt in three bristle^e app^agta of disdlRillt^ lengths-f* 

* Mr, Bllaekwali, in liis Beseardiss hi has many eioellent oih 

semtkiis on the habits of spkkjrs. 
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the longest equalling that of the entire leg. These claws art^ 
very thin, and are serrated with the finest teeth, direered back- 
wai^s : their curved extremities are flattened, and on tins part 
five most minute cups are placed which seem to act in the same 
manner as the suckers on the arms of the cuttle-fish. As the 
animal lives in the open sea, an<l probably wants a plact^ of rest, 
I suppose this beautiful and most anomalous structure is adapted 
to take hold of floating marine animals. 

In deep waiter, ^r from the land, the number of living crea- 
tures is extremely small : south of the latitude 35®, 1 never suc- 
ceeded in catching anything besides some benx?, and a few species 
of minute entomostnfcous Crustacea. lit shoaler water, at tlie 
distance of a few miles from the coast, very many kinds of Crus- 
tacea and some other animals are numerous, but only during the 
night. Between latitudes 56 ° and 57® south of Cape Horn, tlie 
net was put astern several times ; it never, however, brouglit up 
anything besides a few of two extremely minute species of £nto- 
mostraca. Yet whales and seals, petrels and albatross, are ex- 
ceedingly abundant* throughout this part of the ocean. It has 
always been a mystery to me on what the albatross, which lives 
fiu* from the shore, can subsist ; I presume that, like the condor, 
it is able to fast long ; and that one good feast on the carcass 
of a putrid wliale |psts for a long time. The central and inter- 
tropisal parts of the Atlantic swarm with Pteropoda, Crustacea, 
and Radiata, and with their devourers the flying-fish, and again 
with their devourers the bonitos and albicores ; 1 presume that 
^ numerous lower pelagic animals feed on the Infusoria, which 
now known, from the researches of Ehrenberg, to abound in 
^ ocean : but on what, in the clear blue water» do these 
J||t||is^asu 

wling a little south of the Plata on one "Very dmlt 
j^t, the sea presented a w'onderful and most beautiful 8pee» 
There was a fresh breeze, and every part of the sur* 
^hieh during the day is seen as foam, now glowed with 
%;|^e light , The veasel drove before her bows two billows 
ot liquid plioq>boras, and in her wake she was fallowed by a 
imilky tmiii,, As &r as the eye reached, the crest of every 
wave was bright, and the sky above the horizon, from the re- 
fie^teli gmie of these was not so utterly obscure 

as over the i^ult of the heavens. 
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As we proceed further southward the sea is seldom phospho- 
rescent ; and off Cape Horn I do not recollect more than once 
havin*^ seen it so, and then it was far from being brilliant. This 
circumstance proba})ly has a close connexion with the scarcity of 
organic beings in that part of the ocean. After the elaborate 
paper * by P]Iirenberg, on the phosphorescence of the sea, it is 
almost superfluous on my part to make any observations on the 
subject. I may however add, that the same torn and irregular 
particles of gelatinous matter, described by Ehrenberg, seem in 
the southern as well as in the northern hemisphere, to be the 
common cause of this phenomenon. The particles were so 
minute as easily to pass through fine gauxe ; yet many were dis- 
tinctly visible by the naked eye. The water when placed in a 
tumbler and agitated, gave out sparks, but a small portion in a 
watch -glass scarcely ever was luminous. Ehrenberg states that 
these particles all retain a certain degree of irritability. My 
observations, some of which were made directly after taking up 
the water, gave a different result. I also mention, that 
having u.sed the net during one night, I allow'ed it to become 
partially dry, and having occasion twelve hours afterw'ards to 
employ it again, I found the whole surface sparkled as brightly 
as when first taken out of the water. It does not appear pro- 
bable in this case, that tlie particles could have remained so long 
alive. On one occasion having kept a jelly-fish of the genus 
Dianeea till it was dead, the water in which it was placed became 
luminous. When the waves scintillate with bright green sparks, 
1 believe it is generally owing to minute Crustacea. But there 
can be no doiibt tliat very many other peh^c animals, when 
alive, are lihosphorescent 

On two occasions 1 have observed the sea luminous at eon- 
^derable d^th8)>6neath the surface. Near the mouth of the 
Plata some circular and oval patches, ftom two to four yards in 
diameter, and with defined outlines, shdhe with a steady but pale 
light ; while the surrounding water only gave out a few sparks. 
The appearance resembled the reflection of the moon, or some 
luminous body $ &r the edges were sifiitoiis fiom the undulations 
of the sur&ce. The ship, which drew thirteen feet water, passed 

* An abstract is given in No. IV. of the Magssine of Zoology and 

BsSmy. 
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over, without disturbing these patches. Therefore we must sup- 
pose that some animals were congregated togetlier at a greater 
depth than the bottom of the vessel. 

Near Fernando Noronha the sea gave out light in Haslies. 
The appearance was very similar to that which might be expectcil 
from a large fish moving rapidly through a luminous fluid. 
To this cause the sailors attributed it ; at the time, ho\V(*\ er, I 
entertained some doubts, on account of the frequency ami rapid- 
ity of the flashes, i have already reniarkeil that tlm plicnoine- 
non is very much more common in warm than in cold countries ; 
and I have sometimes imagined that a disturbed electrical con- 
dition of the atmosphere was most favourable to its pro<luction. 
Certainly I think the sea is most luminous after a few days of 
more calm weather than ordinary, during which time it has 
swarmed with vawous animals. Observing that the water 
charged with gelatinous particles is in an impure state, and that 
the luminous appearance in all common cases is produced by the 
agitation of the fluic[ in contact with the atmosphere, I am in- 
clined to consider that the phospiiorescence is the result of the 
decomposition of the organic particles, by which process (one is 
tempted almost to call It a kind of respiration) the ocean becomes 
purifled. 

< 

* D^enAer 2Zrd , — ^We arrived at Port Desire, situated in lat. 

47^, on the coast of Patagonia. The creek runs for about twenty 
iftiles inland, with an irregular width. The Beagle anchored a 
miles within the entrance, in front of the ruins of an old 
jSpanisb settlement* 

The same evening 1 went on shore. The first landing in any 
new country is Very interesting, and especially when, as in this 
case, the whole aspect bears the stamp of a marked and individual 
character. At the height of between two and three hundred 
fbet above some masses of porphyry a wide plain extends, which 
Is truly characteristic of Patagdhia. The surface is quite level, 
arid is competed of well-rounded shingle mixed with a whitish 
earth. Here and there scattered tufts of brown wiry grass are 
supported, and, still more rarely, some low thorny bv^es. The 
weo^ther ia dry and pleasant, and the fine blue sky is but seldom 
obscured, T^en standing in the middle of one of these desert 
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plains and looking towards the interior, the view is generally 
bounded by the escarpment of another plain, rather higher, but 
etpially level and desolate; and in every other direction the hori- 
zon is indistinct from the trembling mirage which seems to rise 
from the heated surface. 

In such a country the fate of the Spanish settlement was soon 
decided ; the dryness of the climate during the greater part of 
the year, and the occasional hostile attache of the wandering 
Indians, con.pelled the colonists to desert their half-finished 
buildings. The style, however, in which they were commenced 
shows the strong ard liberal hand of ^pain in the old time. 
The result of all the attempts to colonize this side of America 
south of 41°, have been miserable. Port Famine expresses by its 
name the lingering and extreme sufferings of several hundred 
wTCtched p(‘ople, of whom one alone survived to relate their mis- 
fortunes. At St. Joseph’s Bay, on the coast of Patagonia, a 
small settlement wjis made ; but during one Sunday the Indians 
made an attack and massacred the whole jparty, excepting two 
men, who remaintnl captives during many years. At the Rio 
Negro I conversed with one of these men, now in extreme old age* 

The zoology of Patagonia is as limited as its Flora.*" On the 
arid plains a few black beetles (Heteromera) might be seen 
slowly crawling about, and occasionally a lizard darted from side 
to side. Qf birds we have three carrion hawks, and in tne val- 
leys a few finches and insect-feeders. An ibis (Theristicus me- 
lanops — a species said to be found in central Africa) k not 
udeemmon on the mo^^t desert parts: in their stomachs I found 
grasshoppers, cicadee, small lizards, and even soorpionsif At 
one time of the year these birds go in flocks, at another in pairs ; 
their erj^ is very loud and singular, like *the neighing of the 
guanaco, 

^ I found here a of cactus, described by Professor Henslow, under 

the name of Opuntia Darwinii (Magazine of Zoology and Botany, vol. 
p. 466), which was remarkable by the irritability of the stamens, when I 
inserted either a pteoe of stick or the end of my finger iii4he flower, ; The 
segments of the perianth also closed on the pistu, but more slowly than the 
stamens. Plants of this femily, ^nerally considered as tropical, occur in North 
America (Lewis and Clarke's IVavels, p* 221), in the same high, latitude' 
as here, namely, in both cases, in 47®. 

t These insects were not uncommon beneath stones. I found one cannibal 
scorpiofi quietly devouring another. 
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The guanaco, or wild llama, is the ciiaracteristic quaiiruped 
of the plains of Patagonia ; it is the South American represent- 
ative of the camel of the East It is an elegant aniinal in a 
state of nature, with a long slender neck and fine Jegs. It is 
very common over the whole of the teinpemte parts of the con- 
tinent, as far south as the islands near Cape Horn. It generally 
lives in small herds of from half a dozen to thirty in each ; but 
on the banks of the St. Cruz-we saw one herd which must have 
contained at least five hundred. 

They are generally wild and extremely wary. Mr. Stokes 
told me, that he one day saw through a ghiss a herd of these 
animals which evidently had been frightened, and were riiitiiing 
away at full speed, although their distance was so great that he 
could not distinguish them with his naked eye. The sportsman 
frequently receives the first notice of their presence, by hearing 
from a longdistance their peculiar shrill neighing note of alarm. 
If he then looks attentively, he will probably see the herd stand- 
ing in a line on the ^side of some distant hill. On approaching 
nearer, a few more squeals are given, and off they set at an ap- 
parently slow, but really quick canter, along some narrow beaten 
track to a neighbouring^ hill. If, however, by chance he abruptly 
meets a single animal, or several together, they will generally 
stand motionless and intently gaze at him ; then perhaps move 
on a few yards, turn round, and look again. What the cause 
of this difference in their shyness ? Do they mistake a man In 
the distance for their chief enemy the puma ? Or does curiosity 
overcome their timidity ? That they are curious is certain ; ff>r 
if a person lies on the ground, and plays strange antics, such as 
throwing up his feet in the air, they will almost always approach 
by degrees to reconnoitre him. It was an artifice that was 
repeaiMly practised by our sportsmen with success, and it had 
mdrebvert^ advantage of allowing several shots to be fliwd, 
which were all taken as parts of the performance. On the moun- 
tibisof Tierfa del Fo^, lhave more than once seen a guanaco, 
on Keing approached, not only neigh and squeal, but prance and 
leap^Mmt in the most ridiculous manner, apparently in defiance 
as a cfaalteilge^ Timse animals are very easily domesticated, and 
1 have seen some thus kept in northern Patagmihi near a bouse, 
t|oug^ hoigtmder any restraint. They are in this state vifry 
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bold, and readily attack a man by striking him from behind with 
both knees. It is asserted that the motive for these attacks is 
jealousy on account of their females. The wild guanacos, how- 
ever, have no idea of defence ; even a single dog will secure one 
of these large animals, till the huntsman can come up. In many 
of their habits they are like sheep in a flock. Thus when they 
see men approaching in several directions on horseback, they 
soon become bewildered, and know not which way to run. This 
greatly facilitv\tes tlie Indian method of hunting, for they are 
thus easily driven to a central point, and are encompassed. 

Thf3 guanacos reatHly take to the water : several times at 
Port Valdes they were seen swimming from island to island. 
Byron, in his voyage, says he saw them drinking salt water. 
Some of our officers likewise saw a herd apparently drinking the 
briny fluid from a salina near Cape Blanco. I imagine in several 
parts of the country, if they do not drink salt water, they drink 
none at all. In the middle of the day they frequently roll in the 
dust, in saucer-shapefl hollows. The males^ fight together; two 
one day passed quite close to me, squealing and trying to bite 
each other ; and several were shot with their hides deeply scored. 
Herds sometimes appear to set out on exploring parties: at 
Bahia Blanca, where, within thirty miles of the coast, these 
animals are extremely unfrequent, I One day saw the tracks of 
thirty or forty, which had come in a direct line to a muddy salt- 
water creek. They then must have perceived that they w'ere 
approaching the sea, for they had wheeled with the regularity of 
cavalry, and had returned back in as straight a line as they had 
advanced, The guauacos have one singular habit, which is to 
me quite inexplicab}i| ; namely, that on successive days they 
drop their dung in t£c same defined heap* I saw one of these 
heaps which uw eight feet in diameter^ and was composed of a 
large quantity. This habit, according to M. A. d^Orb%ny> is 
common to all the species of the genus ; it is very useful to the 
Peruvian Indians, who use the uung for fuel, and are thus saved 
the trouble of coUei^ing it« 

The guanacos appear to have fovourite spots for lying down 
to die# On the banks of the St* Crus, in certain circumscribed 
spaces, which were generally bushy and all near the river, thel 
ground was actually white with bones# On one such 4M>t | 
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counted between ten and twenty heads. I particularly examined 
dtO/? bones ; they did not appear, as some scattered ones which I 
had Aicai, gnawed or broken, as if dragged together by beasts of 
The animals in most cases must have crawled, before 
dying, beneath and amongst the bushes. Mr. Bynoe informs me 
that during a former voyage he observed the same circumstance 
on the banks of tiie Rio Gallegos. I do not at all understand 
the reason of this, .but I inaj^ observe, that the wounded guana* 
oos at the St. Crue invariably walked towards the river. At 
St. Jago in the Cape de Verd islands, I remember having seen 
in a ravine a retired corner covered witli bones of the goat ; we 
at the time exclaimed that it was the burial-ground of all the 
goats in the island. I mention these trifling circumstances, be- 
cause in certain cases they might explain the occurrence of a 
number of uninjured bones in a cave, or buried under alluvial 
accumulations ; and likewise the cause why certain animals are 
more commonly embedded than others in sedimentary deposits. 

One day the yawl was sent under the command of Mr. Chaffers 
with three days' .provisions to survey the upper part of the har- 
bour. In the morning we searched for some watering-places 
mentioned in an old Spanish chart. We found one creek, at the 
head of which there was a, trickling rill (the first we had seen) 
of brackish water. ^ Here the tide compelled us to wait several 
vhours , and in the interval I walked some miles into the interior. 
The plain as usual consisted of gravel, mingled with soil resem- 
bling chalk in appearance, but very different from it in nature. 
From the softness of these materials it was worn into many 
guUeys. There was not a tree, and, excepting the guanaco, which 
stood on the hill-top a watchful sentinel over its herd, scarcely 
an animal or a bird. All was stillness and desolation. Yet in 
passing over these scenes, without one bright object near, an ill- 
defined but strong sense of pleasure is Vividly excited. One 
asked how many ages the plain had thus lasted, and how many 
more it was doomed thus to continue. 

None can reply— all seems eternal now. 
wilderness has a mysterioos tongue, 

Which teaches awful doubt* 


* Shelley, Lines on M. Blano. 
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In the evening we sailed a few miles further up, and then 
pitched the tents for the night By the middle of the next day 
the yawl was aground, and from the shoalness of the water could 
not proceed any higher. The water being fecund partly fresh, 
Mr. Chaffers took the dingey and went up two or three miles 
further, where she also grounded, but in a fresh-water river. 
The water was muddy, « and though the stream was most insigni- 
ficant in size, it would be difficult to accornt for its origin, 
except from the melting snow on the Cordillera. At the spot 
where we bivouacked, we were surrounded by bold cliffe and 
steep pinnacles of porphyry. I do not tldnk I ever saw a spot 
which appeared more secluded from the rest of the world, than 
this rocky crevice in the wide plain. 

The second day after our return to the anchorage, a party of 
officers and myself went to ransack an old Indian graven which I 
had found on the summit of a neighbouring hill. Twb immense 
stones, each probably weighing at least a couple of tons, had 
been placed inf front of a ledge of rock abou| six feet high. At 
the bottom of the grave on the hard rock there was a layer 
of earth about a foot deep, which must have been brought up 
from the plain below. Above it a pavement of flat stones was 
placed, on which others were piled, §o as to fill up the space 
between the ledge and the two great blocks: To complete the 
grave, the Indians had contrived to detach from the ledge a hu^ 
fragment, and to throw it over the pile so as to rest on the two 
blocks. We undermined the grave on both sides, but could not 
find any relics, or even bones. The latter probably had decayed 
long since (in which case the grave must have been of extreme 
antiquity), for I found in another place some smaller heaps, 
beneath which a very few crumbling fragments could yet be 
distinguished as having belonged to a man. Falconer states, 
that where an Indian dies he is buried, but that subsequently his 
bones are carefully taken up and carried, let the distance be ever 
so great, to be deposited near the sea-coast. This custom, I 
think, may be accounted for by recollecting, that before the in- 
troduction of horses, these Indians must have led nearly the 
same life as the Fuegians now do, and therefore ^nerally have 
resided in the neighbourhood of the sea. The common prejudice 
of lying where one’s ancestors have lain, would make the now 
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roaming Indians bring the less perishable part of their dead to 
their ancient buriaLground on the coast. 

January 9<A, 1834. — Before it was dark the Beagle anchored 
in the fine spacious harbour of Fort St. Julian, situated about 
one hundred and ten miles to the south of Fort Desire. We 
iN^main^ here eight days. The country is nearly similar to that 
Fort Desire^" but perhaps rather m 9 re sterile. One day a 
apoompanied Captain Igitz Boy on a tog walk round the 
of the harbour. We were eleven hours jritbout tasting 
water, and some of the party were quite exhausted. From 
the summit of a hUl (since well named Thirsty-Hill) a fine lake 
was spied, and two of the party proceeded with concerted signals to 
show whether it was fresh water. What was our disappointment 
to find a snow-white expanse of salt, crystallized in great cubes ! 
We attributed oqr extreme thirst to the dryness of the atmos- 
phere ; but whatever the cause might be, y\e were exceedingly 
glad late in the evening to get back to the boats. Although 
we could nowhere find, during our whole visit, a single drop of 
firesh water, yet some must exist ; for by an odd chance I found 
on the surface of the salt water, near the head of the bay, a Co- 
lyinbetes not quite dead, which must have lived in some not far 
distant pool. Three other insects (a Cincindela, like hybriduy 
a Cymindis, and a«Harpalus, which all live on muddy flats occa- 
sionally overflowed by the sea), and one other found dead on the 
plain, complete the list of the beetles. A good-sized fly (Ta- 
banus) was extremely numerous, and tormented us by its painful 
bite. The common horsefly, which is troublesome in the 
shady lanes of England, belongs to this same genus. We here 
have the puzzle tliat so frequently occurs in the case of mus- 
quitoes — on the blood of what animals do these insects commonly 
feed ? The guanaco is nearly the only warm-blooded quadruped, 
and it is found in quite inconsiderable numbers compared witli 
the multitude of flies* 


The geology of Patagonia is interesting. Differently from 
Europe, where the tertiary formations appear to have Imcu- 
mulated in nkys, here along hundreds of miles of coast we have 
one great deposit, including many tertiary shells, all apparently 
extinct. The most common shell is a massive gigantic oyster. 
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sometimes ev(3n a foot in diameter. These beds are covered by 
others of a peculiar soft white stone, including much gypsum, 
and resembling chalk, but really of a pumiceous nature. It is 
highly remarkable, from being composed, to at least one- 
tenth part of its bulk, of Infusoria : Professor Ehrenberg has 
already ascertained in it thirty oceanic forms. This bed extends 
for 500 miles along the coast, and probably foi' a considerably 
greater distance. At Fort St. JuHan its thickness is more than 
800 feet I Thtse white beds are everywhere K^ped by a mass 
of gravel, forming probably' one of the largest beds of shingle in 
the world : it certainly extends from near tj^e Bio Colorado to be* 
tween 600 and 700 nautical miles southward ; at Santa Cruz (a 
river a little south of St. Julian), it reaches to the foot of the 
Cordillera ; half way up the river, its thickness i» more than 200 
feet ; it probably everywhere extends to this great thain, whence 
the well-rounded pebbles of porphyry have been derived : we 
may consider its average breadth as 200 miles, and its aven^ 
thickness as about 50 feet. If this great b^ of pebbles, with- 
out including the mud necessarily derived from their attrition, 
was piled into a mound, it would form a great mountain chain ! 
When we consider that all these pebbles, countless as the grains 
of sand in the desert, have been derived from the slow falling of 
masses of rock on the old coast-lines and banks of rivers ; and 
that these fragments have been dashed into smaller pieces, and 
that each of them has since been slowly rolled, rounded, and 
far transported, the mind is stupiiied in thinking over the long, 
absolutely necessary, lapse of years. Yet all this gravel has 
been transported, and probably rounded, subsequently to the 
deposition of the white beds, and long subsequently to the under- 
lying beds with the tertiary shells. 

Everything in this southern continent has been effected on a 
grand scale : the land, from the Rio Plata to Tierra del Fuego, 
a distance of 1200 miles, has been raised in mass (and in Pata- 
gonia to a height of between 300 and 400 feet), within the period 
of the now existing sea-shells. The old and weathered shells 
left ^ the surface of the upraised plain still partially retain 
their colours. The Uprising movement has been interrupted by 
at least eight long periods of rest, during which the sea ate deeply 
back into the land, forming at successive levels the long lines of 
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or ^eaipments, which separate the different plains as they 
rise like steps one behind the other. The elevatory movement, 
and the eating-back power of the sea during the periods of rest, 
have been equable over long lines of coast ; for I was astonished 
to find that the step-like plains stand at ii^rly corresponding 
heights at fiir distant points. The lowest plain is 90 feet high ; 
and the highest, which I ascended near the coast, is 950 feet ; 
and of this, only relics are left in the form of flat gravel- 
capped liills. The upper plain of S. Cruz slopes up to a height 
of 3000 feet at the foot of the Cordillera. I have said that 
within the period of ^existing sea-shells Patagonia has been up- 
raised 300 to 400 'feet: I may add, that within the period 
when icebergs transported boulders over the upper plain of 
Santa Cruz, the elevation has been at least 1500 feet. Nor 
has Patagonia been affected only by upward movements: the 
extinct tertiary shells from Port St. Julian and Santa Cruz cannot 
have lived, according to Professor E. Forbes, in a greater depth 
of water than from 40 to 250 feet ; but they are now covered 
with sea-depositecf strata from 800 to 1000 feet in thickness : 
hence the bed of the sea, on which these shells once lived, must 
have sunk downwards several hundred feet, to allow of the accu- 
mulation of the superincumbent strata. What a history of geo- 
logical changes does the simply-constructed coast of Patagonia 
revx^l ! 

At Port St. Julian ♦, in some red mud capping the gravel 
on the 90-feet plain, I found half the skeleton of the Macrau- 
chenia Patachonica, a remarkable quadruped, full as large as a. 
camel. It belongs to the same division of the Pachydermata with 
the rhinoceros, tapir, and palaeotherium; but in the structure of the 
bones of its long neck it shows a clear relation to the camel, or 
rather to the guanaco and llama. From recent sea-shells being 
found on two of the higher step-formed plains, which must have 
been modelled and upraised before the mud was deposited in 
which the Macrauchenia was jntombed, it is certain that this 
Curious quadruped lived long after the sea was inhabited by its 

♦ I have lately heard that Capt. SulWan, R.N,, has found numero^ fossil 
b<me^ embedded in regular strata, on the banks of the K. Gallegos, in lat 
51° 4^ Some of the bones are large ; others are small, and appear to have 
belonged to an armadillo. This is a most interesting and important dis- 
covery. 
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present shells. I was at first much surprised how a large quad- 
ruped could so lately have subsisted, in lat. 49® 15', on these 
wretched gravel plains with their stunted vegetation ; but the 
relationship of the Macrauchenia to the guanaco, now an inha- 
bitant of the most sterile parts, partly explains this difficulty. 

The relationship, though distant, between the Macrauchenia 
and the Guanaco, between the Toxodon and t^e Capybarst, — 
the closer relationship between the many extinct Edentata and 
the living slottj^s, ant-eaters, and armadillos, now so eminently 
characteristic of South American zoology ,-^and the still closer 
relationship between the fossil and living species of Ctenomys and 
Ilydrochaerus, are most interesting facts. ^ This relationship is 
shown wonderfully — as w’onderfully as between the fossil and 
extinct Marsupial animals of Australia — by the great collection 
lately brought to Europe from the caves of Brazil by MM. Lund 
and Clausen. In this collection there are extinct species of all 
the thirty-two genera, excepting four, of the terrestrial quadru- 
peds now inhabiting the provinces in which the caves occur ; 
and the extinct species are much more numerbus than those now 
living : there are fossil ant-eaters, armadillos, tapirs, peccaries, 
guanacos, opossums, and numerous South American gnawers and 
monkeys, and other animals. This wonderful relationship in the 
same continent between the dead and the living, will, I do not 
doubt, hereafter throw more light on the appear^ice of organic 
beings on our earth, and their disappearance from it, than any 
other class of facts. 

It is impossible to reflect on the changed state of the American 
continent without the deepest astonishment. Formerly it must 
have swarmed with great monsters : now we find mere pigmies, 
compared with the antecedent, allied races. If Buflbn had known 
of the gigantic sloth and armadillo-like animals, and of the lost 
Pachydermata, he might have said with a greater semblance of 
truth that the creative^ force in America had lost its power, 
rather than that it had never possessed great vigour. The 
greater number, if not all, of these extinct quadrupeds lived at 
a late period, and were the contemporaries of most of the exist- 
ing sea-shells. , Since they lived, no very great.change in the form 
of the land can have taken place. What, then, has exterminated 
so many species and whole genera? The mind at first is irre* 
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sistibly hurried into the belief of some great catastrophe ; but 
thus to destroy aninmls, both large and sinall) in Southern Pata- 
gonia, in Brazil, on the Cordillera of Peru, in North America 
up to Behring’s Straits, we must siiake the entire framework of 
the globe. An examination, moreover, of the geology of La 
Plata and Patagonia, leads to the belief that all the features of 
the land result from slow and gradual changes. It appears from 
the character of the fossils in Europe, Asia, Australia, and in 
North and South* America, that those conditions which iavour 
the life of the larger quadrupeds were lately co-extensive with 
the world : what th(^ conditions were, no one has yet even 
ct^jectured* It couK hardly have been^a ebange of tempera- 
which at about the same time destroyed the inhabitants of 
temperate, and arctic latitudes on both stdes of the 
In North America we positively know from Mr. Lyell, 
Ui^t the large quadrupeds lived subsequently to that pmiod, when 
boulders were brought into latitudes at which iceberg now never 
arrive : from conclusive but iudirect reasons we may feel sure, 
that in the southefn hemisphere the Macrauchenia, also, lived 
loi^ subsequeft*tly to the ice*transporting boufder-period* Did 
n^u, after his first inroad into South America, destroy, as has 
been suggested, the unwieldy Megatherium and the other Ed^- 
tate ? We must at Jeas| look to some other cause for the destruc* 
tion,. of the little tucutuco at Bahia Blanca, and of the many 
* fossil mice and other small quadrupeds in Brazil. No one 
will imagine that a drought, even far severer than those which 
cause such losses in the provinces of La Plata, could destroy 
evejy individual of every species from Southern Patagonia to 
Behring^ s Straits. Wliat shall we say of the extinction of the 
horse? Did those jplains &il of pasture, wliich have since been 
overrun by thousands and hundred of thousands of the descend- 
ants of the stock introduced by the Spaniards ? Have the subse- 
quently introduced species consumed the food of the great ante- 
cedent races ? Can we believe Ahat the Capy bara has taken the 
food of the Toxodon, the Guanaco of the Macrauchenia, the ex- 
isting small Edentata of their numerous gigantic prototypes? 
Certainly, no fact in the long history of the world is so startling 
as the wide and repeated exterminations of its inhabitants. 

Nevertheless, if we consider the subject under another point of 
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view, it will appear It^ss perplexing. We do not steadily bear in 
mind, how profoundly ignorant we are of the conditions of exist- 
ence of every animal ; nor do we always remember, that some 
clieek is constantly preventing the too rapid increase of every 
orgixnized being left in a state of nature. The supply of food, on 
an average, remains constant ; yet the tendency in every animal to 
increase by propagation is geometrical ; and its surprising effects 
have nowhere been more astonishingly shown, than in the case 
of the European animals run wild during the dost few centuries 
in America. Every animal in a state of nature regularly breeds ; 
yet in a species long established, any great^crea&e in numbers is 
obviously impossible, and must be che<iked\y some means. We 
are, nevertheless, seldom able with cei^nty to tell in any given 
species, at what period of life, or at what ^period of the year, or 
whether only at long intervals, the cheek fall| $ or, again, what 
is the precise nature of the check. H^ce probably it Is, that 
we feel so little surprise at one, of two species closely allied in 
habits, being rare and the other abundant in the same district ; 
or, again, that one should be abundant in one district, and 
another, filling the same place in the economy of nature, should 
be abundant in a neighbouring district, difiering very little in its 
conditions. If asked how this is, one immediately replies that 
it is determined by some slight difference |n climate, fo^, or the 
number of enemies ; yet how rarely, if ever, we can point ov* 
the precise cause and manner of action of the check ! We are, 
therefore, driven to the conclusion, that causes generally quite 
inappreciable by us, determine whether a given species shall be 
abundant or scanty in numbers. 

In the cases where we can trace the extinction of a species 
through man, either wholly or in one limited district, we know 
that it becomes rarer and rarer, and is then lost : it would be 
difficult to point out any just distinction • between a species 
destroyed by man or by the increase of its natural enemies. The 
evidence of rarity preceding extinction, is more striking in the 
successive tertiary strata, as remarked by several able observers ; 
it has often been found that a shell very common in a tertiary 
stratum is now most rare, and has even long been thought to b^ 

♦ See the excellent remarks on this subject by Mr. Lyell, in his Prin- 
ciples of Geology. 
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extinct. If then, as appears probable, species first become rare 
and then extinct — if the too rapid increase of every species, even 
the most favoured, is steadily checked, as we must admit, though 
how and when it is hard to say — and if we see, without the smallest 
surprise, though unable to assign the precise reason, one species 
abundant and another closely-allied species rare in the same dis- 
trict — why should we feel such great astonishment at the rarity 
being carried a step further to extinction ? An action going on, 
on every side of us, and yet barely appreciable, ^ight surely be 
carried a little further, without exciting our observation. Who 
would feel any gr^t uprise at hearing that the Megalonyx was 
formerly rare Qova^ied with the Megatherium, or that one of 
the fossil monkgy^was few in number compared with one of the 
now living monkeys ?„ and yet in this comparative rarity, we 
should have the plainest Evidence of less favourable conditions 
for their existence. *^0 admit that species generally become 
rare before they become extinct — to feel no surprise at the com- 
parative rarity of one species with another, and yet to call in 
some extraordinary agent and to marvel greatly when a species 
to exist, appeal^ to me much the same as to admit that 
sickness in the individual is the prelude to death — to feel no sur- 
prise al' sickness — but when the sick man dies, to wonder, and 
to believe that he 4ied|througf violence. 




1834.] 


EXPLORING THE SANTA CRUZ. 


177 


CHAPTER IX. 

Santa Cruz — Expedition up the River — Indians — Immense streams of 
basaltic lava — Fragments not transported by the River — Excavation of 
the valley — Coridor, habits of— Cordillera — Erratic boulders of great sixe 
— Indian relics — Return to the ship — Falkland Islands — ^W"ild horses, 
cattle, rabbits — Wolf-lik'^ fox— Fire made of lijnes — Manner of hunting 
wild cattle — Geology — Streams of stones — Scenes of violence — Penguin — 
Geese — Eggs of Doris — Compound animals. ^ , 

SANTA CRUZ, PATAGONIA, AND THE FALKLAND ISLANDS. 

April 13/7/, 1834. — The Beagle anchoied within the mouth of 
the Santa Cruz. This river is situated about sixty miles south of 
Port 8t. Julian. During the last voyage Captain Stokes pro- 
ceeded thirty miles up it, but then, from tjie want of provisions, 
\Vas obliged to return. Excepting what was discovered at that 
time, scarcely anything wiis known about this large river.,^ Cap- 
tain Fitz Roy now determined to fallow its course as far as time 
would allow. On the 18th three whale-boats started, carrying 
three weeks’ provisions ; and the party consisted of twenty-five 
souls — a force which would have been sufficient to have defied a 
host of Indians. With a strong flood- tide and a fine day we 
made a good run, soon drank some of the fresh water, and were 
at night nearly above tlie tidal influence. 

The river here assumed a size and appearance which, even at 
the highest point we ultimately reached, was scarcely diminished. 
It was generally from tliree to four hundred yards broad, and in 
the middle about seventeen feet deep. The rapidity of the cur- 
rent, which in its wdiole course runs at the rate of from four to 
six knots an hour, is perhaps its most remarkable feature. The 
water is of a fine blue colour, but with a slight milky tinge, and 
not so transparent as at first sight would have been expected. 
It flows over a bed of pebbles, like those wliich compose the 
beach and the surrounding plains. It runs in a winding course 
through a valley, which extends in a direct line westward. This 
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valley varies from five to ten miles in breadth ; it is bounded by 
step-formed terraces, which rise in most parts, one above the 
other, to the height of five hundred feet, and have on the oppo- 
site sides a remarkable correspondence. 

April 19/A. — Against so strong a current it was, of course, 
quite impossible to row or sail: consequently the three boats 
were fastened together head and stern, two hands left in each, 
and the rest came ,on shore to track. As the general arrange- 
ments made by CSpfain Fitz Roy were very gooc^for facilitating 
the work of all, and as all had a share in it, I will describe the 
system. The party, ^eluding every one, was divided into two 
spells, each of which naiiled at the tracking line alternately for 
an hour and a half. The officers of each boat lived with, ate the 
same food, and slept in the same tent with their crew, so that 
each boat was quite independent of the others. After sunset the 
first level spot where any bushes were growing, was chosen for 
our night’s lodging, ^ch of the crew took it in turns to be 
cook. Immediately the boat was hauled up, the cook made his 
fire ; two others pitched the tent ; the coxswain handed the 
things out of the boat ; the rest carried them up to the tents and 
collect^ firewood. By this order, in half an hour everything 
was ready for the night. A watch of two men and an officer 
was always kept, whose duty if was to look after the boats, keep 
^ r.p the fire, and guard against Indians. Each in the party had 
his one hour every night. 

During this day we tracked but a short distance, for there 
were many islets, covered by thorny bushes, and the channels, 
between them were shallow. 

April 20/A. — We passed the islands and set to work. Our 
regular day’s march, although it was hard enough, carried us on 
an average only ten miles in a straight line, and perhaps fifteen 
or twenty altogether. Beyond the place where we slept last 
night, the country is completely terra incognita, for it was there 
that Captain Stokes turned batk. We saw in the distance a 
great smoke, and found the skeleton of a horse, so we knew tJiat 
Indians were in the neighbourhood. On the next morning (21st) 
tracks of a party of horse, and marks left by the trailing of tlie 
chuzos, or long spears, were observed on the ground. It was 
generally thought that the Indians had reconnoitred us during 
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the night. Shortly afterwards we came to a spot where, from 
the fresh footsteps of men, children, and horses, it was evident 
that the party had crossed the river. 

April 22d , — The country remained the same, and was ex- 
tremely uninteresting. The complete similarity of the produc- 
tions througliout Patagonia is one of its most striking characters. 
The level plains of arid shingle support the same stunted and 
dwarf plants ; and in the valleys the same thorn-bearing bushes 
grow. Everywhere we see the same birds and insects. Even 
the very banks of the river and of the clear streamlets which 
entered it, were scarcely enlivened by a Ifjighter tint of green. 
The curse of sterility is on the land, and the water flowing over 
a bed of pebbles partakes of the same curse. Hence the number 
of waterfowl is very scanty ; for there is nothing to support 
life in the stream of this barren river. 

Patagonia, poor as she is in some respects, can however boast 
of a greater stock of small rodents* than perhaps any other 
country in the w^orld. Several species of ipice are externally 
characterized by large thin ears and a very fur. These 
little animals swarm amongst the thickets in the valleys, where 
they cannot for months together taste a drop of water excepting 
the dew. They all seem to be gannibals ; for no sooner was a 
mouse caught in one of my traps than it was devoured by others. 
A small and delicately-shaped fox, which is likewise very abun- 
dant, probably derives its entire support from the^e small animals. 
The guanaco is also in his proper district ; herds of fifty or a 
hundred were common ; and, as I liave stated, we saw one wdiich 
must have contained at least five hundred. The puma, with the 
condor and other carrion-hawks in its train, follows and preys 
upon these animals. The footsteps of the puma were to be seen 
almost everywhere on the banks of the river ; and the remains 
of several gnanacos, with their necks disloc^]:ed and bones broken, 
showed how they had met their death. 

April 2^th , — Like the navigators of old when approaching an 
unknown land, we examined a^d watched for the most trivial 

• The deserts of Syria are characterized, according to Volney (tom. i., 
p. 351), by woody bushes, numerous rats, gazelles, and hares. In the land- 
scape of Patagonia, the guanaco replaces the gazelle, and the agouti the 
hare. 
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sign of a change. The drifted trunk of a tree, or a boulder of 
primitive rock, was hailed with joy, as if we had seen a forest 
growing on the flanks of the Cordillera. The top, however, of a 
heavy bank of clouds, which remained almost constantly in one 
position, was the most promising sign, and eventually turned out 
a true harbinger. At first the clouds were mistaken for the moun- 
tains themselves* instead of the masses of vapour condensed by 
their icy summits.. 

April 2^th , — "^fe tliis day met with a marked change in the 
geological structure of the plains. From the first starting I had 
carefully examined th^ravel in the river, ?.nd for the two last days 
had noticed the presence of a few small pebbles of a very cellidar 
basalt. These gradually increased in number and in size, but 
none were as large as a man’s head. Tliis morning, howe\ er, 
pebbles of the same rock, but more compact, suddenly became 
abundant, and in the c<>urse of half an hour we saw, at ihe'dis- 
tance of five or six miles, the angular edge of a great basaltic 
platform. When ^ve arrived at its base we found the stream 
bubbling among the fallen blocks. For the next twenty-eight 
miles the river-course was encumbered with these bas^iltic masses. 
Above that limit immense fragments of primitive rocks, derived 
from the surrounding boulder-formation, were equally numerous. 
None of the fragn'ients of any considerable size had been washed 
-..lure than three or four miles down the river below tlieir parent- 
source : considering the singular rapidity of the great body of 
water in the Santa Cruz, and that no still reaches occur in any 
part, this example is a most striking one, of the inefficiency of 
rivers in transporting even moderately -sized fragments. 

The basalt is only lava, w'hich has flowed beneath tlie sea ; but 
the eruptions must have been on the grandest scale. At the 
point where w^e first met this formation it was 120 feet in thick- 
ness ; following up the river course, the surface imperceptibly 
rose and the mass became thicker, so that at forty miles above 
the first station it was 320 feet thick. What the thickness may 
be close to the Cordillera, I hai^e no means of knowing, but the 
platform there attains a height of about three thousand feet 
above the level of the sea : we must therefore look to the moun- 
tains of that great chain for its source ; and worthy of such a source 
are streams, that have flowed over the gently inclined bed of the 
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sea to a distance of one hundred miles. At the first glance of 
the basaltic cliffs on the opposite sides of the valley, it was evi- 
dent that the strata once were united. What power, then, has 
removed along a whole line of country, a solid mass of very 
hard rock, which had an average thickness of nearly three hun- 
dred feet, and a breadth varying from rather less than two miles 
to four miles ? The river, though it has so little power in trans- 
porting even inconsiderable fragments, yet in the lapse of ages 
might produce by its gradual erosion an effect, of which it is 
difficult to judge the amount. But in this case, independently 
of the insignificance of such an agency . good reasons can be 
a<ssigned for believing that this valley wa^ formerly occupied by 
an arm of the sea. It is needless in this work to detail the argu- 
ments leading to this conclusion, derived from the form and the 
nature of the step-formed terraces on both sides of the valley, 
from the manner in which the bottom of the valley near the 
Andes expands into a great estuary-like plain with sand-hillocks 
on it, and from the ocrcurrence of a few sea-shells lying in the 
bed of the river. If I liad space I could prcTve that South Ame- 
rica was formerly here cut off by a strait, joining the Atlantic 
and I^acific oceans, like that of Magellan. But it may yet be 
asked, how lias the solid basalt been removed ? Geologists 
formerly would have brought into play, the violent action of 
some overwhelming debacle ; but in tliis case such a suppos*<^jon 
would iiave been quite inadmissible ; because, tiie siune step-like 
plains with existing sea-shells lying on their surface, which front 
the long line of the Patagonian coast, sweep up on each side of 
the valley of Santa Cruz. No possible action of any flood 
could thus have modelled the land, either within the valley 
or along the open coast; and by the formation of such step- 
like plains or terraces the valley itself has been hollow'ed out. 
Although we know that there are tides, which run within tlie 
Narrows of the Strait of Magellan at the rate of eight knots an 
hour, yet we must confess that it makes the head almost giddy 
to reflect on the number of years, century after century, wlych the 
tides, unaided by a heavy surf, must have required to have cor- 
roded so vast an area and thickness of solid basaltic lava. Ne- 
vertheless, we must believe that the strata undermined by the 
waters of this ancient strait, were broken up into huge frag- 
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ments, and these lying scattered on the beach, were reduced first 
to smaller blocks, then to pebbk»s, and lastly to the most iinpal- 
jMible mud, which the tides drifted far into the llastern or 
Western Ocean. 

With the change in the geological structure of the plains the 
character of the landscape likewise altered. While rumbling 
up some of the narrow and rocky defiles, 1 could almost have 
fancied myself transported back again to the barren \ alleys cif 
the island of St. tt^lgo. Among the basaltic cliffs, I found some 
plants which I had seen nowhere else, but others I r(K*ognise<l as 
being wanderers froim Tierra del Fuego. Thestj porous rocks 
serve as a reservoir foe the scanty rain-water ; and cou>e(juently 
on the line where the igneous and setlimentary formations unite, 
some small springs (most rare occurrences in l^itagonia) burst 
forth ; and they could be distinguished at a distance by the cir- 
cumscribed patches of bright green herbage. 

April 21th . — The bed of the river became rather narrower, 
and hence the stream more rapid. It here ran at the rat(* of si\ 
knots an hour. h\om this cause, and from the many greiit 
angular fragments, tracking the boats became both dangerous 
and laborious. , 

This day I shot|i condor. It measured from tip to tip of the 
winp, eight and a half feet, and from beak to tail, four fc»et. 
Tms bird is known to have a wide geographical range, being 
found on the west coast of South America, from the Strait of 
Magellan along the Cordillera as far as eight degrees N. of the 
equator. The steep cliff near the mouth of the Rio Negro is its 
northern limit on the Patagonian coast ; and they have there 
wandered about four hundred miles from the great central line 
of their habitation in the Andes. Further south, among the 
bold precipices at the head of Port Desire, the condor is not 
uncommon ; yet only a few stragglers occasionally visit the sea- 
coast. A line of cliff near thcrmouth of the Santa Cruz is fre- 
quented by these birds, and about eighty miles up the river, 
where the sides of the valley are formed by steep basaltic pre- 
cipices, the condor reappears. From these facts, it seems that 
the condors require perpendicular cliffs. In Chile, they haunt, 
during the greater part of the year^ the lower country near the 



THE CONDOR. 


183 


1834 .] 

shores of the Pacifie, and at night several roost together in one 
tree ; hut in the early part of summer, they retire to the most in- 
aecessible parts of tlie inner Cordillera, there to breed in peace. 

With respect to their propagation, 1 was told by the country 
people in Chile, that the condor makes no sort of nest, but in 
the months of Kov ember and December lays two large white 
eggs on a shelf of bare rock. It is said that the young condors 
cannot fly for an entire year; and long after they are able, they 
continue to roost by night, and hunt by day with their parents. 
The old birds generally live in pairs ; but among the inland ba- 
saltic cliffs of the Santa Cruz, 1 found a spot, where scores must 
usually haunt. On coming suddenly to ti»e brow of the preci- 
pice, it was a grand spectacle to see between twenty and thirty 
of these great birds start heavily from their resting-place, and 
wheel away ip majestic circles. From the quantity of dung on 
tlie, rocks, they must long have frequenteti this cliff for roosting 
and breeding. Having gorged themselves with carrion on the 
j)lains below', they retire to these favourite ledges to digest their 
food. From these facts, the condor, like tlfti gallinazo, must to 
a certain degree be considered as a gregarious binl. ]n this 
part of the country they live altogether on the guanacos which 
have (lied a natural dciath, or, as more commonly happens, have 
been killed by the pumas. I believe, from w hat 1 saw in Patagonia, 
that they do not on ordinary occasions extend their daily excur- 
sions to any great distance from their regular sleeping-places. 

The condors may oftentimes be seen at a great height, soaring 
over a certain spot in the most graceful circles. On some occa- 
sions I am sure that they do this only for pleasure, but on others, 
the Chileno countryman tells you that they are watching a dying 
animal, or the puma devouring its prey. If the condors glide 
down, and then suddenly all rise together, the Chileno knows 
that it is the puma which, watching the carcass, has sprung out 
to drive aw^ay the robbers. Besides feeding on carrion, the con- 
dors frequently attack young goats and lambs ; and the shep- 
herd dogs are trained, whenever tliey pass over, to run out, and 
looking upwards to bark violently. The Chilenos destroy and 
catch numbers. Two methods are used ; one is to place a car^ 
cass on a level piece of ground within an enclosure of sticks with 
an opening, and when the condors are gorged, to gallop up on 
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horseback to the entrance, and thus enclose them : for when this 
bird has not space to run, it cannot give its body sufficient mo- 
mentum to rise from the ground. The second method is to mark 
the trees in which, frequently to the number of five or six toge- 
ther, they roost, and then at night to climb up and noose them. 
They are such heavy sleepers, as I have myself witnessea, that 
this is not a difficult task. At Valparaiso, I have seen a living 
condor sold for sixpence, but tlie coininon price is eiglit or ten 
shillings. One which I saw brought in, had been tied with 
rope, and was much injured ; yet, the iuoinent dw line was cut 
by which its bill was pecured, although surrounded by people, 
it began ravenously to tear a piece of carrion. In a garden at 
the same place, between twenty and thirty were kept alive. Tliey 
were fed only once a week, but they appeared in pretty good 
health.* The Chileno countrymen assert that the condor will 
live, and retain its vigour, between five and six weeks without 
eating : I cannot answer for the truth of this, but it is a cruel ex- 
periment, which very likely has been tried. 

When an animal 4s killed in the country, it is well known tliat 
the condors, likh other carrion-vultures, soon gain intelligence of 
it, and congregate in an inexplicable manner. In most cases it 
must not be overlooked, that the birds have discovered their 
prey, and have picked the skeleton clean, before the flesh is in 
the least degree tainted. Remembering the experiments of IM. 
Audubon, on the little smelling powers of carrion -haw ks, I tried 
in the above-mentioned garden the following experiment : the 
condors were tied, each by a rope, in a long row at the bottom 
of a wall ; and having folded up a piece of meat in wijite paper, 

I walkefl backwards and forwards, carrying it in my hand at the 
distance of about three yards from them, but no notice whatever 
w^as taken. I then threw it on the ground, within one yard of 
an old male bird ; he looked at it for a moment with attention, 
but then regarded it no more. With a stick T pushed it closer 
and closer, until at last he touched it witli his beak ; the paper 
w'as then instantly torn off with fury, and at the same moment, 
every bird in the long row began struggling and flapping its 

♦ I noticed that several hours before any one of the condors died, all the 
lice, with which it was infested, crawled to the outside feathers. I was 
assured that this always happened. 
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wings. Under the same circumstances, it would have been quite 
impossible to have deceived a dog. The evidence in favour of aM 
against the acute smelling powers of carrion-vultures is singu- 
larly balanced. Professor Owen has demonstrated that the olfac- 
tory nerves of the turkey-buzzard (Cathartes aura) are highly 
developed ; and on the evening when Mr. Owen*? paper was read 
at the Zoological Society, it was mentioned by *a gentleman that 
he had seen the carrion-hawks in the West Indies on two occa- 
sions collect on the roof of a house, when a corpse had become 
offensive from hot having been buried : in this case, the intelli- 
gence could hardly have been acquired hy sight. On the other 
liaud, besides the experiments of Auduboft and that one by my- 
self, Mr. Bachman has tried in the United States many varied 
plans, showing that neither the turkey -buzzard (the species dis- 
sected by Professor Owen) nor the gallinazo find their food by 
smell. He covered portions of highly offensive offal with a thin 
canvass cloth, and strewed pieces of meat on it ; these the carrion- 
vultures ate up, and then remained quietly standing, with their 
beaks within the eighth of an inch of the putfid maSvS, without dis- 
covering it. A small rent was made in the canvass, and the offal 
was immediately discovered ; the canvass was replaced by a fresh 
piece, and meat again put on it, and was again devoured by the 
vultures w ithout their discovering the hidden mass on w liicli they 
were trampling. Hiese facts are attested by the signatures of 
six gentlemen, besides that of Mr. Bachman.* 

Often w hen lying dow^n to rest on the open plains, on looking 
upwards, I have seen carrion-hawks sailing through the air at a 
great height. Where the country is level I do not believe a 
space of tlie heavens, of more than fifteen degrees above the lio- 
rizon, is commonly view’ed with any attention by a person either 
walking or on horseback. If such be the case, and the vulture 
is on the wing at a height of between three and four thousand 
feet, before it could come within the range of vision, its distance 
in a straight line from the behoMer’s eye, wmuld be rather more 
than two British miles. Might it not thus readily be over- 
looked ? When an animal is killed by the sportsman in a lonely 
valley, may he not all the while be w^atched from above by the 
sharp-sighted bird ? And will not the manner of its descent 
* Loudon's Magazine of Nat. Hist., vol. vii. 
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proclaim throughout the district to the whole family of carrion- 
feeders, that their prey is at hand ? 

When the condors are wheeling in a flock round and round 
any spot, their flight is beautiful. Except when rising from the 
ground, I do not recollect ever having seen one of these birds 
flap its wings. Near Lima, I watched several for nearly half an 
hour, without opce taking off my eyes: they moved in large 
curves, sweeping in circles, descending and ascending without 
giving a single flap. As they glided close over my head, I in- 
tently watched from an oblique position, the outlfnesof the sepa- 
rate and great terminal feathers of each wing ; and tliese separate 
feathers, if there had *been the least vibratory movement, would 
have appeared as if blended together ; but tliey were seen dis- 
tinct against the blue sky. The head and neck were moved fre- 
quently, and apparently with force ; and the extended wings 
seemed to form tlie fulcrum on which the movements of the 
neck, body, and tail acted. If the bird wished to descend, tlie 
wings were for a moment collapsed ; and when again expanded 
with an altered incKnation, the momentum gained by the rapid 
elescent seemed* to urge the bird upwards with the even and 
steady movement of a paper kite. In the case of any bird soar- 
ing^ its motion must be sufficiently rapid, so that the action of 
the inclined surfacq of its body on the atmosphere may counter- 
balance its gravity. The force to keep up the momentum of a 
body moving in a horizontal plane in the air (in which there is 
so little friction) cannot be great, and this force is all that is 
wanted. The movement of the neck and body of the condor, we . 
must suppose, is sufficient for this. However this may be, it is 
truly wonderful and beautiful to see so great a bird, hour after 
hour, without any apparent exertion, wheeling and gliding over 
mountain and river. 

April ^th , — From some high land we hailed with joy the 
white summits of the Cordillera^ as they were seen occasionally 
peeping through their dusky envelope of clouds. During the 
few succeeding days we continued to get on slowly, for we found 
the river-course very tortuous, and strewed with immense frag- 
ments of various ancient slaty rocks, and of granite. The plain 
bordering the valley had here attained an elevation of about 
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1100 feet above the river, and its character was much altered. 
The well-rounded pebbles of porphyry were mingled with many 
immense angular fragments of basalt and of primary rocks. The 
first of these erratic boulders which I noticed, was sixty-seven miles 
distant from the nearest mountain ; another which I measured 
was five yards square, and projected five feet above the gravel. 
Its edges were so angular, and its size so great, that 1 at first 
mistook it for a rock in situ, and took out my compass to observe 
the direction of its cleavage# The plaid here was not quite so 
level as that nearer the coast, but yet it betrayed no signs of 
any great violence. Under these circumstances it is, I believe, 
quite impossible to explain the transportal of these gigantic 
masses of rock so many miles from their parent-source, on any 
theory except by that of floating icebergs. 

During the two last days we met with signs of horses, and with 
several small articles which had belonged to the Indians — such as 
parts of a mantle and a bunch of ostrich feathers — but they ap- 
peared to have been lying long on the ground. Between the place 
where tlie Indians had so lately crossed the fiver and this neigh- 
bourhood, though so many miles apart, the country appears to be 
quite unfrequented. At first, considering the abundance of the 
guanacos, I was surprised at this ; but it is explained by the 
stony nature of the plains, which would soon disable an unshod 
horse from taking part in the chace. Nevertheless, in tw o places 
in this very central region, I found small heaps of stones, wdiich 
I do not think could have been accidentally thrown together. 
They were placed on points, projecting over the edge of the 
highest lava cliff, and they resembled, but on a small scale, those 
near Port Desire. 

Mai/ 4/A.— Captain Fitz Roy determined to take the boats no 
higher. The river had a winding course, and was very rapid ; 
and the appearance of the country offered no temptation to pro- 
ceed any further. Everywhere we met wdth the same produc- 
tions, and the same dreary landscape. We were now one hun- 
dred and forty miles distant from the Atlantic, and about sixty 
from the nearest arm of the Pacific. The valley in this upper 
part expanded into a wide basin, bounded on the north and south 
by the basaltic platforms, and fronted by the long range of the 
snow-clad Cordillera. But we viewed these grand mountains 
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with regret, for we were obliged to imagine their nature and pro- 
ductions, instead of standing, as we had hoped, on their summits. 
Besides the useless loss of time which an attempt to asct nd the 
river any higher would have cost us, we had already been for 
some days on half allowance of bread. This, although really 
enough for reasonable men, was, after a hard day’s march, rather 
scanty food : a \ight stomach and an easy digestion are good 
things to talk about, but very unpleasant in practice. 

5th , — Before sriirise we comm€^cefl our descent. We shot 
down the stream with great rapidity, genenilly arthe rate often 
knots an hour. In this one day we effected what had cost us 
five-and-a-half hard days’ labour in ascending. On the 8th, we 
reached the Beagle after our twenty-one days’ expedition. Every 
one, excepting myself, had cause to be dissatisfied ; but to me 
the ascent afforded a most interesting section of the great tertiary 
formation of Patagonia. 


On March Ist, 1833, and again on March 16M, 1834, the Beagle 
anchored in Berkeley Sound, in East Falkland Island. This archi- 
pelago is situated in nearly the same latitude with the mouth of 
the Strait of ^Magellan ; it covers a space of one hundred and 
twenty by sixty ge<,>grapbical miles, and is a little more than half 
thejsize of Ireland. After the possession of these miserable 
islands had been contested by France, Spain, and England, they 
were left uninhabited. The government of Buenos Ayres then 
sold them to a private individual, but likewise used tljcni, as old 
Spain bad done before, for a penal settlement. England claimed 
her right and seized them. The Englishman who was left in 
charge of the flag w^ consequently murdered. A British officer 
was next sent, unsupported by any power: and when we ar- 
rived, we found him in charge of a population, of which rather 
more than half were runaway rebels and murderers. 

The theatre is worthy of the scenes acted on it. An undulat- 
ing land, with a desolate and wretched aspect, is everywhere 
covered by a peaty soil and wiry grass, of one monotonous brown 
colour. Here and there a peak or ridge of grey quartz rock 
breaks through the smooth surface. Every one has heard of the 
climate of these regions ; it may be compared to that which is 
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experi(3nce(l at the height of between one and two thousand feet, 
on th(3 mountains of North Wales; having however less sunshine 
and less frost, but more wind and rain.* 

16^4. — I will now describe a short excursion which I made 
round a part of this island. In the morning I started with six 
horses and two Gauchos : the latter were capital men for the 
purpose, and well accustomed to living on their own resources. 
The weather was very boisterous and cold, with heavy hail-storms. 
We got on, hoAyever, pretty well, but, except the geology, nothing 
could be less interesting than our day^s ride. The country is 
uniformly the same undulating moorlanrf; the surface being co- 
vered by light brown withered grass and a few very small shrubs, 
all springing out of an elastic peaty soil. In the valleys here 
and there might be seen a small flock of wild geese, and every- 
where the ground was so soft that the snipe were able to feed. 
Ilesides these two birds there Avere few others. There is one 
main range of hills, nearly two thousand feet in height, and com- 
posed of quartz rock, the rugged and barren crests of which gave 
us some trouble to cross. On the south side Ave came to the best 
country for Avild cattle ; Ave met, hoAvever, no great number, for 
they had been lately much harassed. 

In the evening w'e came across a small herd. One of my com- 
panions, St. flago by name, soon separated a fat co^v ; he thrcAv 
the bolas, and it struck her legs, but failed in becoming entan- 
gled. Tlien dropping liis hat to mark the spot Adhere the balls 
Avere left, AvJiIIe at full gallop, he uncoiled his lazo, and after a 
most severe chace, again came up to the cow, and caught her 
round the Jiorns. The other Gaucho had gone on ahead Avitli the 
spare horses, so that St. Jago had some difficulty in killing the 
furious beast. He managed to get her on a level piece of ground, 
by taking advantage of her as often as she rushed at him ; and 
Avhen she Avould not move, my horse, from having been trained, 
Avouldcanter up, and Avith liis chest give her a violent push. But 

* From accounts published since our voyage, and more especially from 
several interesting letters fi*oni Capt. Sulivan, H.N., employed on the survey, 
it appears that we took an exaggerated view of the badness of the climate 
of these islands. But when 1 reflect on the almost universal covering of 
peat, and on the fact of wheat seldom ripening here, I can hardly believe 
that the climate in summer is so flue and dry as it has lately been repre- 
sented. 
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when on level ground it does not appear an easy job for one man 
to kill a beast mad witli terror. Nor would it be so, if the liorsi*, 
when left to itself without its rider, did not soon learn, for its 
own safety, to keep the lazo tight; so that, if the cow or ox 
moves forward, the horse moves just as ijiiiekly forward ; other- 
wise, it stands motionless leaning on one side. This horse, how- 
ever, was a young one, and would not stand .still, but L;ave in to 
the cow as she struggled. It was admirable to see with what 
dexterity St. Jago* dodged behind the beast, till ^at last Ik* con- 
trived to give the fatal touch to the main tendon of the hind leg; 

after which, without nilich difticultv, he drove his knife into the 
' ^ *« 
head of the spinal marrow, and the cow droppcnl as if struck by 

lightning. He cut oif pieces of fltsh w'ith the skin to it, but 
without any bones, sntiicient for our expedition. Wc then rode 
on to our sleepiug-placc, and had for supper ‘ came eon cuero,’ 
or meat roasted with the skin on it. This is as superior to com- 
mon beef as venison is to mutton. A large circular piece taken 
from the back is roasted on the embers with the hide dow nwards 
and in the form of a saucer, so that none of the gravy is lost. If 
any worthy alderman had supped with us that evening, ‘ came con 
cuero,’ without doubt, \?ould soon have been celebrated in London. 

During the night it rained, and the next day (1 7th) was very 
stormy, with much*fiail and snow. We rode across the island to 
the neck of land which joins the Rincon del Toro (the great 
peninsula at the S.W. extremity) to the rest of the island. From 
the great number of cows which have been killed, there is a 
large proportion of bulls. These wander about single, or two 
and three together, and are very savage. I never saw such mag- 
nificent beasts ; they equalled in the size of their huge heads and 
necks the Grecian n^arble sculptures. Capt. Sulivan informs 
me that the hide of an average-sized bull weighs forty-seven 
pounds, wherea.s a hide of this weight, less thoroughly dried, is 
considered as a very heavy one at Monte Video. The young 
bulls generally run away for a sTnort distance ; but the old ones 
do not stir a step, except to ru.sh at man and horse ; and many 
horses have been thus killed. An old bull crossed a boggy 
stream, and took his stand on the opposite side to us ; we in vain 
tried to drive him away, and failing, were obliged to make a 
large circuit. The Gauchos in revenge determined to emasculate 
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him and render him for the future harmless. It was very inter- 
esting to see how art completely mastered force. One lazo was 
thrown over his horns as he rushed at the horse, and another 
round his hind legs : in a minute the monster was stretched 
powerless on the ground. After the lazo has once been drawn 
tightly round the horns of a furious animal, it does not at first 
appear an easy thing to disengage it again without killing the 
beast ; nor, I apf)reliend, would it be so if the man was by him- 
self. By the aid, however, of a second person throwing his lazo 
so as to catch both hind legs, it is quickly managed : for the 
animal, as long as it.^’ hind legs are kept outstretched, is quite 
helpless, and the first man can Xvith his haiiffs loosen his lazo fVom 
the horns, and then quietly mount his horse ; but the moment 
the second man, by liacking ever so little, relaxes the strain, the 
lazo slips off the legs of the struggling beast^ which then rises 
free, shakes himself, and vainly rushes at his antagonist. 

During our whole ride we saw only one troop of wild horses. 
These animals, as well as the cattle, were introduced by the 
French in 1764, since which time both have greatly increased. 
It is a curious fact, that the horses have never left the eastern 
end of the island, although there is no natural boundary to pre^ 
vent them from roaming, and that part of the island is not more 
tempting than the rest. The Gauchos whom I asked, though 
asserting this to be the case, were unable to account for it, ex- 
cept from the strong attachment which horses have to any loca- 
lity to which they are accustomed. Considering that the island 
does not appear fully stocketl, and that there are no beasts of 
prey, I was particularly curious to know what has checked their 
originally rapid increase. That in a limited island some check 
would sooner or later supervene, is inevitable; but why has 
the increase of the horse been checked sooner than that of the 
cattle? Capt. Sulivan has taken much pains for me in this 
inquiry. The Gauchos employed here attribute it chiefly to 
the stallions constantly roaming from place to place, and com- 
pelling the mares to accompany them, whether or not the young 
foals are able to follow. One Gaucho told Capt. Sulivan that 
he had watched a stallion for a whole hour, violently kicking 
and biting a mare till he forced her to leave her foal to its fate. 
Capt. Sulivan can so far corroborate this curious account, that 
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he has several times found young foals ileail, whereas he hiis 
never fonml a demi calf. Moreover, (lie <leafl bodies of full- 
grown horses are more fpe<meutly foiinti, as if more suhje<‘t to 

disease or accidents, tlmn those of tlie oattlt*. From the softness of 
the ground their hoofs often grow irregidariy to a great length, 
«nd this causes lameness. The predominant colours are roan and 
iron-grey. All ‘he horses bred here, both tame and wild, are 
rather small-sized, though generally in good condition ; and they 
have lost so much Urength, that they are unfit to te used in taking 
wild cattle with the lazo : in consequence, it is necessary to go to 
the great expense of iniporting fresh horses from the Plata. At 
some future period the southern hemisphere probably will liave its 
breed of Falkland ponies, as the northern has its Shetland bree<l. 

The cattle, instead of having degenerated like the horses, 
seem, as before remarked, to have increased in size ; and they 
are much more numerous than the horses. Capt. Sulivan in- 
forms me that they vary much less in the general form of their 
bodies and in the shape of their horns than English cattle. In 
colour they differ much ; and it is a remarkable circumstance, 
that in different parts of this one small island, different colours 
predominate. Kound Mount Usborne, at a height of from 1000 
to 1 500 feet above the sea, about half of some of the herds are 
mouse or lead-coloure^l, a tint which is not common in other 
parts of the island. Kear Port Pleasant dark brown prevails, 
whereas south of Choiseul Sound (which almost divides the island 
into two parts), wdute beasts with black heads and feet are the 
most common : in all parts black, and some spotted animals may 
be observed. Capt. Sulivan remarks, that the difference in the 
prevailing colours was so obvious, that in looking for the herds 
near Port Pleasant, they appeared from a longdistance like black 
spots, whilst south of Choiseul Sound they appeared like white 
spots on the hill-sides. Capt. Sulivan thinks that the herds do 
not mingle ; and it is a singular fact, that the mouse-coloured 
cattle, though living on the high land, calve about a month 
earlier in the season than the other coloured beasts on the lower 
land. It is interesting thus to find the once domesticated cattle 
breaking into three colours, of which some one colour would in 
all probability ultimately prevail over the others, if the herds 
were left undisturbed for the next several centuries. 
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The rabbit Is aiiotlier animal wliieh lia.s been introduced, and 
Jia« succee<le<l very well ; .so that they abound over large parts 
of the isiatn!. Vet, like tlie horses, they are confitteii witfiiri 
certain liinitii ; for they have not crossed tlie central cVuuu of 

hills, nor would they liave extended even so far as its base, il* as 
the Gauchos informed me, small colonies had not been carried 
there. 1 should not liave supposed that these animals, natives of 
nortliern Africa, could have existetl in a climate so humid as 
this, and whicii enjoys so little sunshine that jven wheat ripens 
only occasionally. Jt is asserted that in Sweden, wliich any one 
wouhl have thought a more favourable climate, the rabbit cannot 
live out of doors. The first few pair, ntoreover, had here to 
contend against pre-existing enemies, in the fox and some large 
hawks. The Frencli naturalists have considered the black va- 
riety a distinct species, and called it Lepus Magellanicus.* They 
imagined tliat Magellan, when talking of an animal under the 
name of ‘ conejos’ in the Strait of Magellan, referred to this 
species ; but he was alluding to a small cavy, which to this day 
is thu.s called by the Spaniards. The Gautfhos laughed at the 
idea of the black kind being different from the grey, and they 
said that at all events it had not extended its range any further 
than the grey kind ; that the two w ere never found separate ; 
and that they readily bred together, and prc'duced piebald off- 
spring. Of the latter I now possess a specimen, and it is marked 
about the head differently from the French specific description. 
This circumstance shows how’ cautious naturalists should be in 
making species ; for even Cuvier, on looking at the skull of one 
of these rabbits, thought it wiis probably distinct ! 

The only quadruped native to the island f is a large wolf-like 
fox (Canis antarcticus), which is common to both East and 

* lesson's Zoology of the Voyage of tlic Coquille, tom. i. p. IGS. All 
the early voyagers, and esiK-cially Bougainville, distinctly state that the 
wolf-like fox was the only native animal on the island. The distinction of 
the rabbit as a species, is taken from peculiarities iu the fur, from the shape 
of the head, and from the shortness of the ears. I may here observe that 
the difference between the Irish and English hare rests upon nearly similar 
characters, only more strongly marked. 

t 1 have reason, however, to su.spect that tliere is a field-mouse. The 
common European rat and mouse liave roamed far from the habitations of 
the settlers. The common hog has also run wild on one islet : all are of a 
black colour : the boars are very fierce, and have great tusks. 
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West Falkland. 1 have no doubt it is a peculiar species^ and 
confined to this archipelago ; because many sealers, Gauchos, 
and Indians, who have visited these islands, maintain that no 
such animal is found in any part of South America. Molina, 
firom a similarity in habits, thought that this was the same with 
his culpeu ♦ but I have seen both, and they are quite distinct. 
These wolves are well known, from Ryron’s account of their 
tameness and curiosity, which the siiilors, who ran into the 
water to avoid them, mistook for fierceiu'ss. To tins day their 
manners remain the same. I'hiw havi* hwn observe<J to enter a 
tent, and actually pull some meat from beneath the head of a 
sleeping seaman. The Gauchas also have frequently in the 
evening killed them, by holding out a pio<*e of meat in one liand, 
and in the otiier a knife ready to stick them. As far as I am 
aware, there is no other insranee in any part of the worhl, of so 
small a mass of broken land, (tistain from a coiitineiiti possi^ss/ug 
so large an aboriginal quadru|>ed jH*cuIiar to it.self. Their num- 
bers have rapidly decreased ; they are already banishtnl from that 
half of the island which lies to tlie eastward of the neck of land 
between St. Salvador Bay and Berkeley Sound. Within a very 
few years after these islands shall have become regularly settled, 
in all probability this fox will be classed with the dodo, as an 
animal whicli has perished from the face of the eartli. 

At night (17th) we slept on tlie neck of land at the head of 
Choiseul Sound, wliich forms the .south-west peninsula. The 
valley was pretty well sheltered from the cold wind ; but there 
was very little brushw'ood for fuel. The Gauchos, however, soon 
found what, to my great surprise, made nearly as hot a fire as 
coals ; this was the skeleton of a bullock lately killed, from whicli 
the flesh had been picked by the carrion-hawks. They told me 
that in w inter they often killed a beast, cleaned the flesh from the 
bones with their knives, and then with these same bones roasted 
the meat for their suppers. 

IStA , — It rained (luring nearly the wliolc day. At night we 
managed, however, with our .saddle-cloth.s to keep ourselves 
pretty well dry and warm ; but the ground on which we slept 
was on each occasion nearly in the state of a bog, and there was 

♦ The “culpeu” is the Can is Magellanicus brought home by Captain 
King from the Strait of Magellan, It is common in Chile. 
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not a dry spot to sit down on after our day’s ride* I have in 
another part stated how singular it is that there should be abso- 
lutely no trees on these islands, although Tierra del Fuego is 
covered by one large forest. The largest bush In the island 
(belonging to the family of Compositse) is scarcely so tall as our 
gorse. The best fuel Is afforded by a green little bush about 
the size of common heath, which has the useful property of 
burning while fresh and green. It was very surprising to see 
the Gauchos, in the midst of rain and everything soaking wet, 
with nothing more than a tinder-box and piece of rag, immedi- 
ately make a fire. Tl'iey sought beneath tjie tufts of grass and 
bushes for a few dry twigs, and these they rubbed into fibres; 
then surrounding them with coarser twigs, something like a 
Vurd’s nest, they put the rag with its spark of fire in the middle 
and covered it up. The nest being then held up to the wind, by 
degrees it snuiked more and more, and at last burst out in flames. 
I do not think any other method w'ould have had a chance of 
succeeding with such damp materials. 

19//i. — Each morning, from not having rffhlen for some time 
previously, I was very stiff. I was surprised to hear the Gauchos, 
who have from infancy almost lived on horseback, say that, 
under similar circumstances, they always sufler. St. Jago told 
me, that having l)een confined for three morfths by illness, he 
w^ent out hunting wild cattle, and in consequence, for the next 
two days, his thighs were so stiff that he was obliged to lie in 
bed. This shows that the Gauclu^s, although they do not appear 
to do so, yet really must exert much muscular effort in riding. 
The hunting wild cattle, in a country so difficult to pass as this 
is on account of the sw^ampy ground, must be very hard w'ork. 
The Gauchos say they often j>a.ss at full speed over ground w'hich 
would he impassable at a slower pace ; in the same manner as a 
man is able to skate over thin ice. When hunting, the party 
endeavours to get as close as possible to the herd without being 
discovered. Each man carries four or five jxiir of the bolas ; 
these he throws one after the other at as many cattle, which, 
when once entangled, are left for some days, till they become a 
little exhausted by hunger and struggling. They are then let 
free and driven towards a small herd of tame animals, which 
have been brought to the spot on purpose. From their previous 
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tmitnieiit, Lein^ ttio nnicli terrifunl t(» Ipavi* tin* IkhmI, ihi*y arp 
oaMly ilrivpH, if their streip.’th last out^ to the s(‘lth‘nierit. 

Tlie weather eoiitiimed so very bad tliat \u* detenniiitMl to 
make a push, aud try to reaeh the vessel Ix tbre nioht. From 
the quantity of rain which had fallen, the surtaei* of the whole 
country was swampy. I suppose my horse fell at bust a dozen 
times, and soinetkues the whole six horses werertouiult*nntif in the 
mud together. AH the little streams are bonlertHl by soft pnit, 
which makes it vi^ry difficult for the horses to leap them without 
Mling. To complete our discomforts we wcrelibligcHl to cross 
the head of a creek of* the seti, in which water was as high 
as our horses* bi\eks ; and the little wavt>s4, owing tf> the violence 
of the wind, broke over us, and made us very wet and cold. 
Even the iron-frauu'd (Liuclms profess<Hl themselves glad %vhen 
they reached the settlement, after our little excursion. 

The gc*ological stnicture of these islands is in mrist respiTts 
simple. The lower country’ consists of clay -slate and sandstone, 
containing fossils, ^vry closely relatwl to, but not identi(‘al with, 
those found in the Silurian formations of Europe ; the hills nrv 
fomicvl of white gnundar (|uartz rock. The strata of the latter 
are frcYpiently arehcil with perfect >yrnrnetry', and the appc^ninee 
of sonu* uftliL* maH4C*s is in eonsi'qnenee most singular. Pernety* 
//A> r/rt'oti'fl soiora! pages fo tin* (U'srription of a I Jill of Roins, 
the successive strata of which he Ints justly coin part'd to Rtv s(*nts 
of an amphitheatn?. I'lie fjuartz riKrk must have Iwen r/iiitc* ])a 5 ty 
when it nmltTwent such remarkable Hexures without Ix'ing 
sliattered into fragments. As the quartz insensihly pasM».s into 
the sandstone, it seems probable that the former owes its origin 
to the .sandstone liaving been heatetl to such a degree that it 
became viscid, and ujion cooling ciy’stallized. While in the soft 
state it must have been pu.sheil up through the overlving 
beds. 

In many parts of the island' the bottoms of the valleys are 
covered in an extraordinary manner by myriads of great hnyse an- 
gular fragments of the quartz rock, forming “ strejimsof stoiM*s,*’ 
These have been mentioiKsl with surprise by every voyager since 
the time of rernety. The blcKiLs are not water worn, their 

♦ Peruety, Voyage aux Isles Malouiues, p. 526. 
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hciiijr only a bliinfetl ; they vary in size from one or 
two fe(*t in <lianieter to ten, or even more than twenty times as 
inueh. They are not thrown together into irrejrnlar piles, hut 
are spread out into level slieets or i^reat stn^ains. It is not })os- 
sible to ascertain tle ir thickness, but the water of small stream- 
lets can be heard ti i<?klin<^ throuf^h the stones many feet below 
tlie surface. 'I'lie actual depth is probably |.»^reat, because the 
crevices between the lower fragments must long ago liave been 
filled up with sand. The width of these sheets of stont*s varies 
from a few hu mired feet to a mile ; but the peaty soil daily en- 
croaches on the borders, and even forms islets wherever a few^ 
fragments happen to lie close together. • In a valley south of 
Berkeley Sound, which some of our party called the great 
valley of fragments/^ it was necessary to cross an uninterrupted 
band half a mile wide, by jumping from one pointed stone to 
another. So large* were the fragments, (hat being overtaken 
by a shower of rain, I readily found shelter beneath one of 
them. 

Their little inclination i.s the most remarkable circumstance 
in tht*se streams of stone's.*’ On the hill-sides I have stien 
them sloping at an angle of ten degnx's wfth the horizon ; but in 
some of the level, !)road-bottome<i valleys, the iiieliiialion is only 
just sufficient to be i learly jierceiveii. On so ruggi_Hi a surfice 
there was no means of measuring the angle ; but to give a common 
illustration. X may sjiy that the slope would not have checked 
the sfietnl of an Kii^rJish inail-coacli. In some places, a con- 
tinuous stream of rlu^e fragmeuts followtHi up the course of a 
valley, ami even extended to the very crest of the hill. On these 
crests liugi* masses, excetsling in dimensions any small building, 
seeiiKxi to stand arrestetl in their heaiHong course: there, also, 
the curved strata of the archways lay piled on each other, like 
the ruins of Mune vast and ancient cathedral. In endeavouring 
to descrilie these scenes of violence one is tempted to |iass from 
one simile to another. We may imagine that streams of wliite 
lava had flowed from many parts of the mountains into the lower 
country, and that when solidified they had been rent by some 
enormous convulsion into myriads of fragments. I'he expression 
streams of stones,” which immediately occurred to every one, 
conveys tlie same idea. These scenes are on the spot rendered 
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more striking by the contrast of the low, rounded forms of the 
neighbouring hills. 

I was interested by finding on the highest peak of one range 
(about 700 feet above the mi) a great arched fragment, lying 
on its convex side, or back downwards. 31 list we btdieve that it 
was fairly pitched up in the air, and thus tumeil ? Or, with 
more probability,, that there existed formerly a part of the same 
range more elevated than the point on which this monument of 
a great convulsion of nature now lies. As the fragments in the 
valleys are neither rounded nor the crevices filldd up with sand, 
we must infer that the*period of violence was subsequent to the 
land liaving been raiskl above the waters of tlie sea. In a trans* 
verse section within these valleys, the bottom is nearly level, or 
rises but very little towards either side. Hence the fragments 
iq>pear to have travelled from the head of the valley ; but in 
reality it seems more probable that they have been hurled down 
from the nearest slopes ; and that since, by a vibratory move- 
ment of overwhelming force,* the fragments have been levelled 
into one continuous sheet. If during the earthquakef which in 
1835 overthrew Concepcion, in Chile, it was thought wonderful 
that small bodies should have been pitched a few inches from 
the ground, what must we say to a movement which has caused 
fragments many tons in weight, to move onwards like so much 
sand on a vibrating board, and find their level ? I have seen, in 
the Cordillera of the Andes, the evident marks where stupen- 
dous mountains have been broken into pieces like so much thin 
crust, and the strata thrown on their vertical edges ; but never 
did any scene, like these ‘‘streams of stones,” so forcibly convey 
to my mind the idea of a convulsion, of which in historical 
records we might iu vain seek for any counterpart: yet the 
progress of knowledge will probably some day give a simple 
explanation of this phenomenon, as it already has of the so long- 

* ** Nous n’avons pas moins saisis d’^tonnement k la vfte d« I’innom- 
brable quantity de pierres de toutes grandeurs, boulcversees Jes unes siir les 
antres, et cependant rangees, comme si ellcs avoient c‘te' amoncelc'es ndgli- 
gemment pour remplir des ravins. On ne se lassoit pas d'admirer les effets 
{wodtgieox de la nature.” — Pernely^ p, .526. 

f An inhabitant of Mendoza, and hence well capable of judging, assured 
me that, during the several years he had resided on these islands, he had 
never felt the slightest shock of an earthquake. 
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thought inexplicable tranaportal of the erratic boulders, which 
are strewed over the plains of Europe, 

I have little to remark on the zoology of these islands. I have 
before described the carrion-vulture or Polybonis. There aie 
some otlier hawks, owds, and a few small land-birds. The water- 
fowl are particularly numerous, and they rnus* formerly, from 
the accounts of the old navigators, have been much more so. 
One day I observed a cormorant playing with u fish which it had 
caught. Eight times successively the bird let its prey go, then 
dived after it, and although in d(.*cp water, brought it eacli time 
to the surface. In the Zoological Gardens*! have seen the otter 
treat a fish in the same manner, much as a cat does a mouse : 1 
do not know of any otlier instance w here dame Nature appears 
so wilfully cruel. Another day, having placed myself between 
a penguin (Aptenmlytes deniersa) and the water, I was much 
amused by w^atchi ng its habits. It was a brave bird ; and till 
reaching the sea, it regularly fought and drove me backwards. 
Nothing less than heavy blows wnuild have flopped him ; every 
inch he gained he firmly kept, standing close before me erect 
and determined. When thus opposed he continually rolled his 
head from side to side, in a very oild manner, as if the power of 
distinct vision lay only in the anterior and basal part of each 
eye. This bird is commonly calleil tlie jackass penguin, from its 
habit, while on shore, of throwing its head backwards, and 
making a loud strange noise, very like the braying of an ass; 
but while at sea, and undisturbt»<l, its note is very deep and 
solemn, and is often ht^rd in the night-time. In diving, its 
little wings are U8€»d as fins; but on the land, as front 1^^. 
When crawling, it may be saitl on four legs, through the tus- 
sucks or on the side of a grassy cliff, it moves so very quickly 
that it might easily be mistaken for a quadruped. When at sea 
and fishing, it comes to the surface for the purpose of breathing 
with such a spring, and dives {.gain so instantaneously, that I 
defy any one at first sight to be sure that it w as not a fish leaping 
for sport. 

Two kinds of getwe frequent the Falklands. The upland 
species (Anas IHagellauica) is common, in pairs and in small 
flocks, throughout the island. They do not migimte, but build 
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on the small outlying islets. This is supposed to be from fear 
of the foxes : and it is perhaps from the same cause that these 
birds, though very tame by day, are shy and wild in the dusk of 
the evening. They live entirely on vegetable matter. The 
rock-goose, so call^ from living exclusively on the sea-bi^ach 
(Anas antarctica), is conunon btUh here and on the west coast of 
^nieriai, as far north as Chile. In the det'p and retired channels 
of Tierra del Fticiro, the snow-white slander, i variably accom- 
panied by his darker consort, and standingclose by each other on 
some distant rocky point, is a common f(‘xitiire Iti the tandsca{)e. 

In these islands a ^reat lotrirt*rhea(ltHl >i.'iu(*k or gmise (Anas 
brachyptera), which* soinetiines weiulis twenty-two pounds, is 
ver}" abundant. Tlu^se birds were in fonnc" <lays calh^l, from 
their extraortliniiry manner of |»addliii£r and splashing upon the 
water, race-horses ,* btit now they are na)ne<l, inuvh more appro- 
priately, steamers. Their wings are too small and weak to allow 
of flight, but by their aid, |)artly swimming and |>artly flapping 
the surface of the water, they move very quickly. The manner is 
something like that by which the common house-duck esca{x.*s when 
pursucfl by a clog ; but I am nearly sure that the steamer moves 
its wings alternately, Instead of l>oth together, as in other birds. 
These clumsy, loggerheadtHl ducks make such a noise and 
splashing, that the eftect is exceedingly curious. 

Thus we find in South America three birds which use th(‘ir 
wings for other purposes besid(^s fliglrt: ; the penguin as fins, the 
steamer as paddh^s, and the ostrich as sjiils : aral tlie Apteryx of 
New Zealand, as well as its gigantic extinct j)rototype the 
Deinornis, possess only rudimentary representatives of wings. 
The st€*amer is able to dive only to a very short distance. It 
feeds entirely on .shell -fisli from the kelp and tidal rocks; hence 
the beak and head, for the purpose of breaking them, arc sur- 
prisingly heavy and strong : the head is so strong that I have 
scarcely been able to fracture it with my geological hammer ; 
and all our sportsmen soon dbeovered how tenacious these birds 
were of life. When in the evening pluming themselves in a 
flock, they make the same odd mixture of sounds which bull- 
frogs do within the tropics. 

In Tierra del Fuego, as well a.s at the Falkland Islands, I made 
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uumy observationB on the lower marine animak,^ but they are 
of little general interest I will mention only one class of facts, 
relating to certain zoophytes in the more highly organized divi- 
sion of that class. Several genera (Flustra, lischara, Cellaria, 
Crisia, and others) agree in having singular moveable organs 
(like those of Flustra avicularia, found in the Eiiro[)ean seas) 
attached to their ceils. The organ, in the greater number of 
cases, very closely resembles the head of a vulture ; but the 
lower inaudible can be opened much wider thau in a real bird's 
beak. The head itself possesses considerable powers of move- 
ment, by means of a short neck. In one aoophyte the heiul itself 
was fixe<l, but the lower jaw free : in anotlft*r it was replaced by 
a triangular hood, with a iM^iutifully-fitted tmp-door, which evi- 
<leiitly answered to the low^r mandible. In the greater number 
of species, ea(*li cell wiis provideil with one head, but in others 
each c<dl had two. 

The young cells at the end of the branches of these corallines 
contain ejuite immature polypi, yet the vulture-heads attached to 
them, though small, are in every respect perff*ct. '\Yhen (he 
{K)Iypus was remove<l by a iiee<ile from any of the cells, these 
organs did not ajijiear in the. least aflect'^d. AVIien one of the 
vulture-like heads was cut off’ from a cell, the lower mandible 
retaine<l its power of oj)ening and closing. Perhaps the most 
singular jiart «)f their .stru<‘ture is, that when there were more 
than two rows of cells on a bniiich, the central cells were fur- 
nished with these appendages, of only one-fourth the size of the 
outside ones. Their movements varied according to the species; 
but in some I never sinv the least motion ; while others, with the 
lower mandible geiitirally wide open, oscillated backwanls and 

♦ I was surpris(‘<l to find, on counting the eggs of a large wliite Doris 
(this sea- slug was three and a half inches long\ how extraordinarily 
numerous they were. From two to five eggs (each three«thousandths of an 
inch in diameter) were coiiCiined in a spherical little case. Tliese wore 
arranged two dtH'p in transverse rows forming a rihhon. The ribbon ad- 
hered by its edge to the rock in an oval spire. One which I found, mea- 
sured nearly twenty inches in length and half in breadth. By counting how 
many balls were contained in a tenth of an inch in the row, and how* many 
rows in an equal length of the ribbon, on the most mmlerate computation 
there wore six hundred thousand eggs. Yet this Doris was certainly not 
very common : although I was often searching under the stones, I saw only 
seven individuals, Nn fallanf is more oommon with mUitralists, than that the 
numbers of an individual species depend on its powers of projm^aiioiu 
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forii^^rds at the rate of about five secondfs each turn ; othera 
moved rapidly and by starts. When touched witfi a needle, tlie 
beak generally seized the point so finnly, that the whole branch 
might be shaken. 

These bodies have no relation whatever with the production of 
the eggs or gemniules, as they are formed before the young polypi 
appear in the cells at the end of the growing branches ; as they 
move independently of the polypi, and do not appear to be in any 
way connected >v;tli tliem ; and as they dirter in size on the outer 
and inner row s of cells, I have little doubt, that their t'uiictions, 
they are relatetl rather io the horny axis of thj branches than to the 
polypi in the cells. The fleshy appendageat the lower extremity 
of the sea-pen (describe<l at Bahia Blanca) also forms part of the 
zoophyte, as a whole, in the same numner as the roots of a tree 
form part of the whole tree, and not of the individual leaf or 
flow'er-buds. 

In another elegant little coralline (Crisia?), each cell was fur- 
nished with a long-toot he<l bristle, which had the power of moving 
quickly. Each of^ these bristU»s and each of the vulture-like 
heads generally moved quite iiidepemlently of the others, but 
sometimes all on both,sidesof a branch, sometimes only those on 
one side, mo veil together coinstantaneously ; sometimes each 
moved in regular ortler one after another. In these actions we 
apparently behold as perfect a transmission of will in the zoo- 
phyte, though composed of thousands of distinct polypi, as in 
any single animal. The case, indeed, is not different from that 
of the sea-pens, which, when toucheil, drew themselves into the 
sand on the coast of Bahia Blanca. I w ill state one other in- 
stance of uniform action, though of a very different nature, in a 
zoophyte closely allied to Clyiia, and therefore very simply or- 
ganized. Having kept a large tuft of it in a basin of salt-water, 
when it was dark I found that as often as I rubbed any (xirt of a 
branch, the whole became strongly phosphorcjscent with a green 
light : I do not think I ever sa\v any object more beautifully so. 
But the remarkable circumstance was, that the flashes of light 
always proceeded up the branches, from the base tow^ards the 
extremities. 

The examination of these compound animals was always very 
interesting to me. What can be more remarkable than to see a 
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plant-like body producing an egg, capable of swimming about 
and of choosing a proper place to aAiliere to, which then sprouts 
into branches, eiich crowded with innumerable distinct animals, 
often of complicated organizations? The branches, moreover, 
a.H we have just seen, sometimes possess organs capable of move- 
ment and independent of the polypi. Surprising as this union 
of separate individuals in a common stock mus*; always appear, 
every tree displays the same fact, for buds nmst be considered 
as individual plants. It in, however, natural to consider a 
polypus, furnishe^j with a mouth, intestincis, and other organs, 
ixs a distinct individuaV whereas themdiviouality of a leaf-bud is 
not easily realised ; so tliat the union of separate individuals in 
a common body i.s more striking in a coralline than in a tree. 
Our conception of a com]>ound animal, wliere in scjme respects 
the individuality of each is not completed, mav be aided, by re- 
flecting on the pr(Ki action of two distinct creatures by bisecting 
a single one with a knife, or where Nature herself performs the 
task of bisection. We may consider the polypi in a zoophyte, or 
the buds in a tree, as ca^^es where tliedivwion outlie individual has 
not hei*n completely effected. Certainly in the case of trees, and 
judging from analogy in that of corallines, the individuals pro- 
legated by budsmun more intimately related to each other, than 
c*ggs or scetls are to their parents. It seems nor. pretty wtII esta- 
blished that plants propagatinl by buds all partake of a common 
duration of life ; and it is familiar to every one, what singular 
and numerous pttjuliarities are transmitted with certainty, by 
buds, layers, and grafts, which by scmiinal propagation never or 
only casually reappear. 
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CIIAPTER X. 

Tierra del Fiie^o, first arrival— G cmhI Success Bay— An account of the 
Fuogians on bt>ard — Interview with the savages — Scenery of the forests — 
CajH? Honi— Wigwam Cove -Miserable condition of the savages —Famines 
— Canniluils — Matricide— Religious feelings— Grea^^ ^ulc— Beagle Channel 
— Ponsonby Sound— Build wigwams and setile/de Ftiegians — Bifurciilion 
of the Beagle Chamul — Glaeiers— Return to the ship— St'eoml visit in 
the Ship to the Settlement —Equality of ctmdithm amongst the natives. 

TIERRA DEL FUEGO. 

December Xltk, 1S32. — llavintr now BiusIuhI with Patagonia 
ami the Falkland Islands, 1 will describe oiir first arrival in 
Tierra del Fuego. A little after noon we doublet! CajH‘ St. 
Diego, and entertnl tlu‘ famous strait of Le 3Iaire. We kept 
close to the Fuegian shore, but the outline of the ruggetl, inlK>.s- 
pitable Staten-Iand was visible amidst the clouds. In the after- 
noon we anchoretl in the Pay of (iofsl Succt^ss. While entering 
we were saluted in a manner becoming the inhabitants of this 
savage land. A group of Fuegians partly concealisl by tlie en- 
tangletl for('>t, were perchetl on a wild point overhanging tlie 
sea; and as >ve pjt<se<l by, they sprang up and waving their 
tatteretl cloaks sent forth a loud and sonorous shout. The 
savages followwl the ship, and just hc^fore dark we saw their fire, 
and again heard their wild crv\ The harbour consists of a fine* 
piece of water half surroundcHl by low nuindetl mountains of 
clay -slate, which are covercnl to the water’s edge by one dense 
gloomy forest. A single glance at the larulscape wa.s suBicient 
to .show' me how widely tlifferent it was from any thing I ha<l 
ever iKdield. At night it bhwv a gale of w imi, and heavy squalls ' 
from the mountains swept past' us. It would have been a bad 
time out at sea, and we, as well as others, may call this Good 
Suem^s liay. 

In the morning the Captain sent a jiarty to communicate with 
the Fuegians. When we came within hail, one of the four 
natives who were present advancefl to receive us, and began to 
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slioiit most vehemently, wishing to flirect u.s M'here to land. 
When we were on shore tlie party looked rather alarmed, but 
contimuHl talking and making gestures with greiit rapidity. It 
was without exce])tion the most curious and interesting sj)ec*tacle 
I ever behehl : I could not have believanl how wide w«ts the dif- 
ference between savage and civilized man : it is greater than 
Ijetween a wild ami «Iom(*sticated animal, inasmuch as in man 
there is a greater power of improvement. The chief spokesman 
was old, and appeared to be the head of the famih' ; the thret* 
otliers were powi^rpil young men, about six feet high. The 
women and children ';|ul been sent away. 'Thc^e Fuegians are a 
v(*r\' fliflerent race from the stunted, miserable wretches farther 
v\(*stward ; ami they seem closely allieci to the famous Patago- 
nians f>f tlie Strait of ^lagellan. Their only garment ctmsists of 
a mantle made of guanaco skin, with the wool outside; this they 
wear just thrown o\er their sluudders, leaving their persons as 
often exposed as covered. Their skin is of a dirty coppery red 
colour. 

The <dd man had a fillet of white featlu^rs tied rouiai his head, 
whicli partly confined Jiis black, coarse, and entanglisl hair. 
Ills face was crosstnl by two broad transverse bars; one, painteil 
bright n*d, reached from ear to ear and includini the upper lip ; 
the other, white like chalk, extende<l above ami |xirallel to the 
first, so tiiat even his eyelHls were thus coloured. The cuher 
tw«> men were <)rnamented by streaks of black powder, made of 
charcoal. The party altogether closed v rtisombled the devils 
which come on the stage in plays like Der Fndschutz. 

'i’iieir verx’ attitudes were abject, ami the expression of their 
connt<mances distrustful, surjirised. and startUnl. After we had 
preseiifinl tliem with some scarlet cloth, whicdi they imnuHlialely 
tied ituind their lu^cks, (hey iM'caine gotni friemls. This was 
sluovn by the old man patting our breasts, and making a chuck- 
ling kind of noise, as jieople do when fetHling chickens. I 
walked with the old man, and this <iemoiist ration of friendship 
was repetiUKl several times; it was concludcMl by three hanl slaps, 
which were given me on the breast and back at the smie time. 
He then banxi hisbisoni for me to return tlie compliment, whicli 
being done, he s<*emed highly pleasc^l. The language of these 
lH*ople^ acconling to our notions, scarcely deserves to be called 
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articulate. Captain Cook has compared it to a man clearing his 
throat, but certainly no European ever cleared his throat with so 
many hoarse, guttural, and clicking sounds. 

They are excellent mimics: as often as we coughed or yawned, 
or made any odd motion, they immediately imitated us. Some 
of our party began to squint and look awry ; but one of the 
young Fuegians^ (whose whole face was (Kiinted black, excepting 
a white band across his eyes) suceealeil in making far more 
hideous grimaces. They could repeat with |>erfect corn^ctiuss 
oach word in any sentence we addresscil theiyi;^ and they remem- 
bered such words forborne time. Yet Europeans all know' 
how difticult it is t6 distinguish apart the sounds in a foreign 
language. Which of us, for instance, could follow an American 
Indian through a sentence of more than tliree words? All 
savages appear to possess, to an uncommon degree, this power of 
mimicry. 1 was told, almost in the siiine words, of the same 
ludicrous habit among the Calf res : the Australians, likewise, 
have long been notorious for being able to imitate and describe 
the gait of any man, so that he may be recognised. How can 
this faculty bd explained ? is it a consequence of the more prac- 
tised habits of percejition and keener senses, common to all men 
in a savage state, as compared with those long civilized ? 

When a song* was struck up by our jmrty, I thought the 
Fuegians would have fallen down with astonishment. With 
equal surprise they viewed our dancing ; but one of the young 
men, when asked, had no objection to a little waltzing. Little 
accustomed to Europeans as they appeared to be, yet they knew 
and dreaded our fire-arms ,* nothing would tempt them to take a 
gun in their hands. They begged for knives, calling them by 
the Spanish word cuchilla.’’ They explained also what they 
wanted, by acting as If they had a piece of blubber ill their 
mouth, and then pretending to cut instead of tear it. 

I have not as yet noticed the Vuegia,»»» wliom. we tiad on 

board. During the former voyage of the Adventure and Ileagle 
in 1826 to 1830, Captain PJ tz Boy seized on a party of natives^ 
as hostages for tVie loss of a boat, whicli had been stolen, to the 
great jeopardy of a party employml on the survey ; and some of 
these natives, as well as a child whom he bought fora pearl-button, 
he took with him to England, determining to educate them and 
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instruct them in religion at his own expense. To settle these 
natives in their own country, was one chief inducement to Cap* 
tain Fitz Roy to undertake our present voyage ; and before the 
Admiralty had resolved to send out this expedition, Captain 
Fitz Roy had generously chartered a vessel, and would himself 
have taken them back. The natives were accompanied by a mis- 
sionary, R. Matthews ; of whom and of the natives, Captain Fitz 
Roy has published a full and excellent account. Two men, one 
of whom died in England of the small-pox, a" boy and a little 
girl, were originar>’ taken ; and we had now on board, York 
Minster, Jemmy Buiion (whose name ex[iresses his purchase- 
money), and Fuegia Basket. York Minster was a full-grown, 
short, thick, powerful man: his disposition was reserved, taci- 
turn, morose, and w hen excited violently passionate ; his affec- 
tions were very strong towards a few' friends on board ; his intel- 
lect good. Jemmy Button was a universal favourite, but likewise 
passionate; the expression of his face at once show^ed his nice 
disposition. He was inerr}^ and often laughed, and was remark- 
ably sympathetic with any one in pain : when the water w^as 
rough, I was often a little sea-sick, and he used to come to me 
and say in a plaintive voice, ‘‘ Poor, poor fellow !” but the notion, 
after his aquatic life, of a man being sea-sick, was too ludicrous, 
and he was generally obliged to turn on one side to hide a smile 
or laugh, and then he would repeat his Poor, poor fellow V* He 
was of a j)atriotic disposition ; and he liked to praise his own tribe 
and country, in which he truly said there were “ plenty of trees,*' 
and he abused all the other tribes : he stoutly declared that there 
was no Devil in his land. Jemmy was short, thick, and fat, but 
vain of his personal appearance; he used always to w'ear gloves, 
bis hair was neatly cut, and he was distressed if his well-polished 
shoes were dirtied. He was fond of admiring iu a look- 

ing-glassj and a merrj -faced little Indian boy from the Rio Negro, 
whom we haU for some months on boartl, soon perceived this, and 
used to mock him ; Jemmy, who waCs always rather jealOUS of 
the attention paid to this little boy, did not at all like this, and 
used to say, with rather a contemptuo\is twist of his head, “ Too 
much skylark.” It seems yet wonderful to me, when I think over 
all his many good qualities, that he should have been of the same 
race, and doubtless partaken of the same character, with the mi- 
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serable, degraded savages whom we first met here. Distly, Km»gia 
Basket was a nice, modest, reserved young girl, with a rather 
pleasing but sometimes sullen expression, and very quick in 
learning anything, especially languages. This she showed in 
picking up some Portuguese and Spanish, when left on shore for 
cmly a short time at Riode Janeiro and Monte Video, and in 
her knowledge of English. York Minster was very jealous of 
any attention paid to her ; for it was clear he determined to 
marry her as sodn as they were settled on shore. 

Although all three could both speak am^nderstand a good 
deal of English, it was singularly ditticul^ to obtain much in- 
formation from then?, concerning t lie habits of their countrymen : 
tliis was partly owing to their apjiarent difiiciilty in understand- 
ing the simplest alternative. Every one accustomc^i to very 
young children, knows how seldom one can get an answer even 
to so simple a question as whether a thing is black or white ; the 
idea of black or white seems alternately to fill their minds. So 
it was with these Fuegians, and hence it was generally impossible 
to find out, by crols-questioning, whether one had rightly under- 
stood anything' which they had asserted. Their sight was re- 
markably acute : it well known that sailors, from long [»nio- 
tice, can make out a distant object much better tlian a landsman ; 
but both York jmd Jemmy were much superior to any sailor on 
board : several times they have declared what some distant ob- 
ject has been, and though doubted by everj" one, they have proved 
right, when it has been examined through a telescope. They 
were quite conscious of this power ; and Jemmy, wh(.‘n he had 
any little quarrel with the officer on watch, would say, “ Me see 
ship, me no tell.^' 

It was interesting to watch the conduct of the savages, when 
we landed, towards Jemmy Button : they immediately perceived 
the difference between him and ourselves, and held much con- 
versation one with another on the subject. The old man ad- 
dressed a long harangue to Jemmy, which it seems was to invite 
him to stay with them. But Jemmy understood very little of 
their language, and was, moreover, thoroughly ashamed of his 
countrymen. When York Minster afterwards came on shore, 
they noticed him in the same way, and told him he ought to 
shave ; yet he had not twenty dwarf hairs on his face, whilst we 
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all wore our untriinnied beards. They examined the colour of 
ids skin, and compjired it with ours. One of our arms being 
bared, they expressed the liveliest surprise ancl admiration at its 
whiteness, just in the same way in which I have seen the ourang* 
outang do at the Zoological Gardens. We thought that they 
mistook two or three of the officers, who were rather shorter and 
fairer, though adorned with large beards, for the ladies of our 
party. The tallest amongst the Fu^ians was evidently much 
pleased at his height being noticed. When placed back to back 
with the tallest of ^ the boat’s crew, he tried his best to edge on 
higher ground, and w stand on tiptoe. He opened his mouth to 
show his teeth, and turned his face for a sifle view ; and ail this 
was done with such alacrity, that I dare say he thought himself 
the handsomest man in Tierra del Fuego. After our first feel- 
ing of grave astonishment was over, nothing could be more 
ludicrous than the odd mixture of surprise and imitation which 
these savages every moment exhibited. 

The next day I attempted to penetrate some way into the 
country. Tierra del Fuego may be described as a mountainous 
land, ])artly submeiged in the sea, so that deep inlets and 
bays occupy the place wliere valleys should exist. The moun- 
tain sides, except on the exposed western coastyare covered from 
tin* water’s edge upwards by one great forest. TJie trees reach 
to an elevation of between 1000 and 1600 feet, and are suc- 
ceeded by a band of peat, with minute alpine plants ; and this 
again is succeeded by the line of perpetual snow, which, accord- 
ing to Captain King, in the Strait of Magellan descends to be- 
tween 3000 and 4000 feet. To find an acre of level land in any 
part of the country is most rare. I recollect only one little flat 
I)iece near Port Famine, and another of rather larger extent near 
Goeree Road. In both places, and everywhere else, the surface 
is covered by a thick bed of swampy peat. Even within the 
forest, the ground is concealed by a mass of slowly putrefying 
vegetable matter, which, from being soaked with water, yields 
to the foot. 

Finding it nearly hopeless to push my way through the wood, 

I followed the course of a moui^ili torrent. At first, from the 
waterfalls and number of dead trees, 1 could hardly crawl along ; 
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but the bed of the stream soon became a little more open, from 
the floods having swept the sides. 1 continued slowly toa<lvance 
for an hour along the broken and rocky hanks, and was amply 
repaid by the grandeur of the scene. The gloomy depth of the 
ravine well accorded with the universal signs of violence. On 
every side were lying irregular masses of rock and torn*up trt*e.s ; 
other trees, though still erect, were decay etl to the heiirt and 
ready to fall. The entangled mass of the tliriving and the fallen 
reminded me of **,Ke forests within the tropics — ^yet there was a 
diflSsrence : for in these still solitudes, Dea^ instead of Life, 
seemed the predomina/St spirit 1 foUowed^e watercourse till 
I came to a spot, wh6re a great slip had cleared a straight space 
down the mountain side. By this road I ascended to a consider* 
able elevation, and obtained a good view of the surrounding 
woods. The trees all belong to one kind, the Fagus betuloides ; 
for the number of the other species of Fagus and of the Win- 
ter's Bark, is quite inconsiderable. This beech keeps its leaves 
throughout the year ; but its foliage is of a peculiar brownish- 
green colour, with a tinge of yellow. As the whole landscape is 
thus coloured, it has a sombre, dull appearance ; nor is it oflen 
enlivened by the rays of the sun. 

December 20th , — One side of the harbour is formecl by a hill 
about 1500 feet high, which Captain Fitz lioy has called, afler 
Sir J. Banks, in commemoration of his disastrous excursion, 
which proved fatal to two men of his party, and nearly so to 
Dr. Solander. The snow-storm, which was the cause of their 
misfortune, happened in the middle of January, corresponding to 
our July, and in the latitude of Durham I 1 was anxious to 
reach the summit of this mountain to collect alpine plants ; for 
flowers of any kind in the lower parts are few in number. We 
followed the same watercourse as on the previous day, till it dwin- 
dled away, and we were then compelled to crawl blindly among 
the trees. These, from the eflects of the elevation and of the 
impetuous winds, were low, tlr<;k, and crooked. At length we 
reached that which from a distance appeared like a caq)et of fine 
green turf, but which, to our vexation, turned out to be a com- 
pact mass of little beech-trees about four or five feet high. They 
were as thick together as box III the border of a garden, and we 
were obliged to struggle over the flat but treacherous surface. 



CHAP. X.] 


CAPE HOKN. 


211 


After a little more ti ouble we gained the peat, and then the bare 
slate rock. 

A ridge eonnect(*<i this hill with another, distant some miles, 
and more lofty, so that patches of snow were lying on it. As 
the day was not far acivanced, I determined to walk there and 
collect plants along the road. It would have been very hard 
work, had it not In^en for a well-beaten and straight path made 
by the guanacos ; for these animals, like sheep, always follow 
the same line. When we reached the hill we lound it the high- 
est in the immediate neighbourhood, and the waters flowed to 
the sea in opposite directions. We obtainei^ a wide view over 
the surrounding country ; to the north a Ivi^mpy moorland ex- 
tended, but to the south we had a scene of savage magniBcence, 
well becoming Tierra del Fuego. There was a degree of myste- 
rious grandeur in mountain behind mountain, with the deep in- 
tervening valleys, all covered by one thick, dusky mass of forest. 
The atmosphere, likewise, in this climate, where gale succeeds 
gale, with rain, hail, and sleet, seems blacker than anywhere 
else. In the Strait of Magellan, looking due southward from 
Port Famine, the distant channels between the mountains ap- 
peared from their gloominess to lead beyond the confines of this 
world. 

December 2\st , — The Ileagle got under way: and on the 
succeeding day, favoured to an uncommon d(*gree by a fine 
easterly breeze, we closed in with the llarnevehi?, and running 
past Cape Deceit with its stony peaks, about three o’clock 
doubled the weather-beaten Cape Horn. The evening was calm 
and bright, and we enjoyed a fine view of the surrounding isles. 
Cape Horn, however, demanded his tribute, ami before night 
sent us a gale of wind directly in our teeth. We stocni out to 
sea, and on the second day again marie the land, when we saw 
on our weather-bow this notorious promontory in its proper form 
— veiled in a mist, and its dim outline surrounded by a storm of 
wind and water. Great black olouds were rolling across the 
heavens, and squalls of rain, with hail, swept by us with such 
extreme violence, that the Captain determined to run into Wig- 
wam Cove. This is a snug little harbour, not far from Cape 
Horn ; and here, at Christmas-eve, we anchored in smooth water. 
The only thing which reminded os of the gale outside, was every 
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now and then a puft' from the mountains, wliich made tin* ship 
surge at her anchors. 

Decetnber 25th , — Close by the cove, a pointed hill, called 
Eater's Peak, rises to the height of 1700 feet. The surround- 
ing islands all consist of conical masses of greenstone, associated 
sometimes with less regular hills of baked and altered clay -slate. 
This partof Tieiya del Fuego may be considered as the extremity 
of the submerged chain of mountains already alluded to. The 
cove takes its nime of Wigwam*' from some of the Fuegian 
habitations; but every bay in the neighbouphood might be so 
called with equal pppprfety. The inhabitaiitij^ving chiefly upon 
shell-fish, are obligdd constantly to change their place of resi- 
dence ; but they return at intervals to the same spots, as is evi- 
*dent from the piles jof old shells, which must often amount to 
many tons in weight. These heaps can be distinguisheii at a 
long distance by the bright green colour of certain plants, which 
invariably grow on ^m. Among these may be enumerated the 
wild celery and scurvy grass, *two very serviceable plants, the 
use of which has net been discovered by the natives. 

The Fuegiafn wigwam resembles, in size and dimensions, a 
haycock. It merely ‘consists of a few broken branches stuck in 
the ground, and very imperfectly thatched on one side with a 
few tufts of grass and rushes. The whole cannot be the work of 
an hour, and it is only used for a few days. At Goeree Roads 
I saw a place where one of these naked men had slept, which 
absolutely ofiered no more cover tlian the form of a hare. The 
man was evidently living by himself, and York Minster said he 
was ‘‘ very bad man,” and that probably he hail stolen something. 
On the west coast, however, the wigwams are rather better, for 
they are covered wi^h seal-skins. We were detaitaed here several 
days by the bad weather. The climate is certainly wretched : 
the summer solstice was now passed, yet every day snow fell on 
the hills, and in the valleys there was rain, accompanied by sleet. 
The thermometer generally stood about 45*", but in the night 
fell to 38® or 40®. From the damp and boisterous state of the 
atmosphere, not cheered by a gleam of sunshine, one fancied the 
climate even worse than it really was. 

While going one day on shore near Wollaston Island, we 
pulled alongside a canoe with six Fuegians. These were the 
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most abject and miserable creatures I anywhere beheld. On 
the ciist coast the natives, as we liave seen, have gnanaco cloaks, 
and on the west, they possess seal-skins. Amongst these central 
tribes the men generally have an otter-skin, or some small scrap 
about as large as a pocket-handkerchief, which is barely suffi- 
cient to cover tlieir backs as low down as their loins. It is 
laced across the breast by strings, and accoi ding as the wind 
blows, it is shifted from side to side* But these Puegians in the 
canoe were quite naked, and even one ftill-gprown woman was 
absolutely so. It was raining heavily,^ and the firesh water, 
together with the spiay, trickled down hei^ody. In another 
harbour not far distant, a woman, who was imckling a recently- 
born child, came one day alongside the vessel, and remained 
there out of mere curiosity, whilst the sleet fell and thaw'ed on 
her naked basom, and on the skin of her naked baby ! These 
poor wretches were stunted in their growth,' their hideous feces 
bedaubtri with wliite paint, their skins fimy and greasy, their 
hair entangled, their voices discordant, and their gestures vio- 
lent. Viewing such mtm, one can hardly nfeke oneself believe 
that they are fellow'-creatures, and inhabitants of the same world. 
It is a common subject of conjecture what pleasure in life some 
of the lower animals can enjoy : how much more reasonably th« 
same question may l>e asked with respect td these barbarians ! 
At night, five or six human beings, naked and scarcely protected 
from the wind and rain of this tempestuous climate, sleep on the 
wet ground coiled up like animals. Whenever it is low water, 
winter or summer, night or day. they must rise to j)ick shell- 
fish from the rocks ; and the women either dive to collect sea- 
eggs, or sit patiently in their canoes, and with a baited hair-line 
without any hook, jerk out little fish. If a seal is killed, or the 
floating carcass of a putrid wiiale discovered, it is a feast ; and 
such miserable food is assisted by a few tasteless berries and 
fungi. 

They often suffer from famine : I heard Mr. Low, a sealing- 
master intimately acquainted with the natives of this country, 
give a curious account of the state of a party of one hundred 
and fifty natives on the west coast, w'ho w'ere very thin and in 
great distress. A succession of gales prevented the w omen from 
getting shell-fish on the rocks, and they could not go out in 
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their canoes to catch seal. A small party of these men one 
morning set out, and the other Indians explained to him, that 
they were going a four days* journey^ for food : on their i-eturn, 
Low went to meet them, and he found them excessively tired, 
each man carrying a great square piece of putrid w'hales-blubber 
with a hole iii the middle, through which they put their heads, 
like the Gauchos- do through their ponchos or cloaks. As soon 
as the blubber was brought into a uigwam, an old man cut off 
thin slices, and muttering over them, broik^ them for a minute, 
and distributed them to the famishetl party, who during this 
time presented a jpromund silence. Mr. Low believes that 
whenever a whale is cast on shore, the natives bury large pieces 
of it in the sand, as a resource in time of famine; and a native 
boy, whom he had on board, once found a stock thus buried. 
The different tribes when at war are cannibals. IVom the con- 
current, but quite independent evidence of the boy taken by 
Mr. Low, and of Jemmy Button, it is certainly true, that when 
pressed in winter by hunger, they kill and devour their old 
w^omen before they dcill their dogs : the boy, being asked by Mr. 
Low why they did this, answered, “ Doggies catch otters, old 
women no.” This bdy described the manner in which they are 
killed by being held over smoke and thus choked ; he imitateti 
their screams as a^oke, and described the parts of their bodies 
which are considered best to eat. Horrid as such a death by the 
hands of their friends and relatives must be, the fears of the old 
women, when hunger begins to press, are more painful to think 
of; we were told that they then often run away into the moun- 
tains, but that they are pursued by the men and brought back 
to the slaughter-house at their own fire-sides ! 

Captain Fitz Roy could never ascertain that the Fuegians have 
any distinct belief in a fixture life. They sometimes bury their 
dead in caves, and sometimes in the mountain forests ; we do not 
know what ceremonies they perform. Jemmy Button would not 
eat land-birds, because eat dead men they are unwilling even 
to mention their dead friends. We have no reason to believe 
that they perform any sort of religious worship ; though perhaps 
the muttering of the old man before he distributed the putrid 
blubber to his famished party, may be of this nature. Each 
family or tribe has a wizard or conjuring doctor, whose office 
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we could never clearly ascertain. Jemmy believed in dreams, 
though not, as I have said, in the devil : I do not think that 
our Fuegians were much more superstitious than some of the 
sailors ; for an old quarter-master firmly believed that the suc- 
cessive heavy gales, which we encountered off Cape Horn, were 
caused by our having the Fu^ans on board. The nearest ap- 
proach to a religious feeling which I heard of, was shown by 
York Minster, who, when Mr. Bynoe shot some very young 
ducklings as specimens, declared in the most solemn manner, 
“ Oh Mr. Bynoe, much rain, snow, blow much.” This was 
evidently a retributive punishment for wastiip human RkkI. In 
a w ild and excited manner he also related, *tnat his brother, one 
day wliilst returning to pick up some dead birds which he had 
left on the coast, observed some feathers blown by the w ind. 
His brother said (York imitating his manner), “What that?” 
and crawling onwards, he peeped over the cliff, and saw “ w ild 
man” picking his binis ; he crawdal a little nearer, and then 
hurletl down a great stone and kille<i him. York declared for a 
long time afterwards storms raged, and much«rain and snow fell. 
As far as we could make out, he seemed to consider the elements 
themselves as the avenging agents ; it is evident in this case, how 
naturally, in a race a little more advanced in culture, the ele- 
ments would bcK’ome personified. What the “ bad wild men” 
were, has always appeared tome most mysterious: from wdiat 
York said, w'heti we found the place like the form of a hare, 
w here a single man had slept the night before, I should have 
tlioiight that they were thieves who had been driven from their 
tribes ; but other obscure spt'eches made me doubt this ; I have 
sometimes imagined that the most probable explanation was 
that they were in«me. 

The different tribes have no government or chief ; yet each 
is surrounded by other hostile tribes, speaking different dialects, 
and separated from each other only by a deserted border or 
neutral territory: the cause of their warfare appears to be the 
means of subsistence. Their country is a broken mass of w ild 
rocks, lofty hills, and useless forests; and the^e are viewed 
through mists and endless storms. The habitable land is re- 
duced to the stones on the beach ; in search of food they are 
compelled unceasingly to w^ander from spot to spot, and so steep 
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is the coast, that they can only move about in their wretched 
canoes. They cannot know the feeling of having a home, and 
still less that of domestic affection ; for the husband is to the 
wife a brutal master to a laborious slave. Was a more horrid 
deed ever perpetrated, than that witnessed on the west coast by 
Byron, who saw a wretched mother pick up her bleeding (iying 
infant-boy, whom her husband had mercilessly dashed on the 
stones for dropping a basket of sea-eggs I .Mow little can the 
higher powers of the mind be brought into play : what is there 
for imagination to picture, for reason to compare, for judgment 
to decide upon? to knock a limpet from the rock does not require 
even cunning, that 'lowest power of the mind. Their skill in 
some respects may be comjmred to the instinct of animals ; for 
it is not improved by experience : the canoe, their most ingt?- 
nious work, poor as it is, has remain wl the same, as we know 
from Drake, for the last two hundred and fifty years. 

Whilst beholding these savages, one asks, whence have they 
come ? What could have tempted, or what change compelled a 
tribe of men, to leave the fine regions of the north, to travel 
down the Cordillera or backbone of America, to invent and 
build canoes, which are not used by the tribes of Chile, Peru, 
and Brazil, and then to enter on one of the most inhospitable 
countries within 4he limits of the globe ? Although such re- 
flections must at first seize on the mind, yet w^e may feel sure 
that they are partly erroneous. There is no reason to believe 
that the Fuegians decrease in number ; therefore we must sup- 
pose that they enjoy a sufficient share of happiness, of whatever 
kind it may be, to render life worth having. Nature by making 
habit omnipotent, and its effects hereditary, has fitted the Fue- 
gian to the climate and the productions of his miserable country. 

After having been detained six days in Wigwam Cove by very 
bad weather, we put to sea on the 3()th of December. Captain 
Fitz Roy wished to get westward to land York and Fuegia in 
their own country. When at sea we had a constant succession 
of gales, and the current was against us : we drifted to 57° 23' 
south. On the 11th of January, 1833, by carrying a press of 
sail, we fetched within a few miles of the great rugged mountain 
of York Minster (so called by Captain Cook, and the origin of 




CHAP. X,] 


THE BEAGLE CHANNEL. 


217 


the name of the elder Fue^an), when a violent squall compelled 
us to shorten sail and stand out to sea. The surf was breaking 
fearfully on the coast, and the spray was carried over a clilf 
estimat^ at 200 feet in height. On the 12th the gale was very 
heavy, and we did not know exactly where we were : it was a 
most unpleasant sound to hear constantly repeated, ‘‘ keep a good 
look*out to leeward.” On the 13th the storm raged with its full 
fury ; our horizon was narrowly limited by the sheets of spray 
borne by the wind. J'he sea looked ominous, like a dreary 
waving plain with patches of drifted snow: whilst the ship 
laboured heavily, the albatross glided with its expanded wings 
right up the wind. At noon a great seS broke over us, and 
filled one of the whale-boats, which was obliged to be instantly 
cut away. The poor Ileagle trembled at the shock, and for a 
few minutes would not obey her helm ; but soon, like a good 
ship that slie w^as, she righted and came up to the wind again. 
Had another sea followed the first, our fate would have been 
decided soon, and fur ever. We had now been tw^enty-four days 
trying in vain to get westward ; the men ij'ere worn out with 
fatigtie, and they had not had for many nights or days a dry thing 
to put on. Ca[)tain Fitz Hoy gave up the attempt to get west- 
ward by the outside croast. In the evening we ran in behind 
F'alse Cape Horn, and dropped our anchor in forty-seven 
fatiionis, fire flashing from the windlass as the chain rushed 
round it. How delightful w'as that still night, after having been 
so long involved in the din of the warring elements ! 

Januanf 13<A, 1833. — The Ileagle anchored in Goeree Roads. 
Capbiin Fitz Roy having resolved to settle tJie Fuegians, accord- 
ing to their wishes, in Ponsonby Sound, four boats w’^ere equipped 
to carry them there through the Beagle Channel, This channel, 
wliich w as discovered by Captain Fitz Roy during the last voyage, 
is a most remarkable feature in the geography of this, or indeed 
of any other country : it may be compared to the valley of Loch- 
ness in Scotland, with its chain of lakes and friths. It is about 
one hundred and twenty miles long, with an average breadth, not 
subject to any very great variation, of about two miles ; and is 
throughout the greater part so |)erfectly straight, that the view, 
bounded on each side by a line of mountains, gradually becomes 
indistinct in the long distance. It crosses the southern part of 
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Tierra del Fuego in an east and west line, and in the middle is 
joined at right angles on the south side by an irregular channel, 
whicli has been called Ponsonby Sound. This is the residence 
of Jemmy Button’s tribe and family. 

19M. — ^Three whale-boats and the yawl, with a party of 
twenty-eight, started under the command of Captain Fitz Roy. 
In the aflterriooi\we entered the eastern mouth of the channel, 
and shortly afterwards found a snug little cove concealed by 
some surrounding- islets. Here we pitched our tents and lighted 
our fires. Nothing could look more comfortable than this scene. 
The glassy water of the little harbour, with the branches of the 
trees luinging over 'the rocky beach, the boats at anchor, the 
tents supported by the crossetl oars, and the smoke curling up 
the woode<i valley, fonned a picture of quiet retirement. The 
next day (20th) we smoothly glide<i onwanis in our little Heet, 
and came to a more inhabited district. Few if any of these 
natives could ever have seen a white man ; certainly nothing 
could exceed their astonishment at the apparition of the four 
boats. Fires were^ lighted on every point (hence the name of 
Tierra del Fuego, or the land of fire), both to attract our atten- 
tion and to spread far 'and wide the news. Some of tlie men ran 
for miles along trie shore. I shall never forget ho\v wild and 
savage one group apjieared : suddenly four or five men came to 
the edge of an overhanging cliff’; they w'ere absolutely naked, 
and their long hair streamed about their faces ; tliey ludd rugged 
staffs in their hands, and, springing from the ground, they waved 
their arms round their heads, and sent forth tlie most hideous 
yells. 

At dinner-time we landed among a party of Fuegians. At 
first they were not inclined to be friendly ; for until the Captain 
pulled in a-head of the other boats, they kept their slings in their 
hands. We soon, however, delighted them by trifling presents, 
such as tying re<l tape round their heads. They liked our bis- 
cuit : but one of the savages touchecj with his finger some of the 
meat preserved in tin cases which I was eating, and feeling it soft 
and cold, showed as much disgust at it, as 1 should have done 
at putrid blubber. Jemmy was thoroughly ashamed of his 
countrymen, arid declared his own tribe were quite different, in 
which he was wofully mistaken. It was as easy to please as it 
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was difficult to satisfy these savages. Young and old, men and 
children, never ceased repeating the word “ yammerschooner,’’ 
which means “ give me.*' After pointing to almost every object, 
one after the other, even to the buttons on our coats, and saying 
their favourite word in as many intonations as possible, they 
would then use it in a neuter sense, and vacantly repeat yam- 
merschooner." After yammerschoonering for any article very 
eagerly, they would by a simple artifice point to their young 
women or little children, as much as to .«ay, ‘‘If you will not 
give it me, surely you will to such as these.” 

At night we endeavoured in vain to find an uninhabited cove ; 
and at last were obliged to bivouac not far from a party of 
natives. They were very inoffensive as long as they were few in 
numbers, but in the morning (2Lst) being joined by others they 
showed symptoms of hostility, and we thought that we should 
have come to a skirmish. An European labours under great 
disadvantages when treating with savages like these, who have 
not the least idea of the power of fire-anns. In the very act of 
levelling his musket he ajipears to the savage far inferior to a 
man arm(*d with a bow and arrow, a spear, or even a sling. 
Nor is it easy to teach them our superiority except by striking a 
fatal blow. Like wild beasts, they do not appear to compare 
nuinlxM’s ; for each individual, if attacked, instead of retiring, 
will endeavour to dash your brains out with a stone, as certainly 
as a tiger under similar circuiiistanees would tear you. Captain 
Fitz Hoy on one occasion being very^ anxious, from good reasons, 
to frighten away a small i>arty, first flourished a cutlass near 
them, at which they only laughed ; he then twice fired his pistol 
close to a native. The man both times looked astoundeti, and 
carefully but quickly rubbed his head ; he *hen stared awhile, 
and gabbled to his companions, but he never seeinetl to think of 
running away. We can hardly put ourselves in the position of 
these savages, and understand their actions. In the case of this 
Fuegian, the possibility of such a sound as the report of a gun 
close to liis ear could never have entered his mind. He jH^rhaps 
literally did not for a second know whether it was a sound or a 
blow, and therefore very naturally nibbed his head. In a similar 
manner, when a savage sees a mark struck by a bullet, it may be 
some time before he is able at all to understand how it is effected 5 
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for the fact of a body being invisible from its velocity would 
perhaps be to him an idea totally inconceivable. Moreover, the 
extreme force of a bullet, that penetrates a hard sul)stanc‘e with- 
out tearing it, may convince the savage that it has no force at 
all. Certainly I believe that many savages of the lowest grmie, 
mth as th^ of Tierra del Fuego, have seen objects struck, and 
even small animals killed by the musket, without being in the 
least aware how deadly an instrument it Is. 

22d . — After having passed an unmolested night, in what 
would appear to be neutral territory between Jemmy’s tribe and 
the people whom we saw yesterday, we sailed pleasantly along. 
I do not know anytliing which shows more clearly the hostile 
state of the different tribes, than these wide border or neutral 
tracts. Although Jemmy Button well knew the force of our 
party, he was, at first, unwilling to land amidst the hostile tribe 
nearest to his own. He often told us how the savage Oeus men 

when the leaf red,” erosstnl the monntaius from the eastern 
coast of Tierra del Fuego, and made inroads on the natives of 
this part of the eountiy. It was most curious to watch him 
when thus talking, and see his eyes gleaming and his whole face 
assume a new and wild expression. As we procee<le<I along the 
Beagle Channel, the scenery assumed a peculiar and very mag- 
nificent charactef ; but the effect was much lessened from the 
lowness of the point of view in a boat, and from looking along 
the valley, and thus losing all the beauty of a succession of ridges. 
The mountains were here about three thousand feet high, and 
terminated in sharp and jagged points. They rose in one un- 
broken sweep from the water’s edge, and were covered to the 
height of fourteen or fifteen hundred feet by the dusky-coloured 
forest. It was most curious to observe, as far as the eye could 
range, how level and truly horizontal the line on the mountain 
side was, at which trees ceased to grow : it precisely resembled 
the high-water mark of drift-weed on a sea-beach. 

At night we slept close to the junction of Ponsonby Sound 
with the Beagle Channel. A small family of Fuegians, who 
were living in the cove, were quiet and inoffensive, and soon 
joined our party round a blazing fire. We were well clothed, 
and though sitting close to the fire were far from too warm ; yet 
these naked savages, though further off, were observed, to our 
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great surprise, to be streaming with perspiration at undergoing 
such a roavSting. They seemed, however, very well pleased, and 
all joined in the chorus of the seamen’s songs : but the manner 
in which they were invariably a little behindhand was quite 
ludicrous. 

During the night the news bad spread, and early in the morn* 
ing ([ 28 d) a fresh party arrived, belonging to the Tekenika, or 
Jemmy’s tribe. Several of them had run so feat that their noses 
were bleeding, and their mouths frothed from the rapidity with 
which they talked ; and with their naked bodies all bedaubed with 
black, white,^ and red, they looked like so many demoniacs who 
had been fighting. We then proceeded (adbompanied by twelve 
canoes, each holding four or five people) down Ponsonby Sound 
to the spot where poor Jemmy expected to find his mother and 
relatives. He had already heard that his father was deail ; but 
as he had had a dream in his head” to that effect, he did not 
seem to care much about it, and repeatedly comforted himself 
with the very natural reflection — Me no help it.” He was not 
able to learn any particulars regarding his father’s death, as his 
relations would not speak about it. 

Jemmy was now in a district well known to him, and guided 
the boats to a quiet pretty cove named Woolly a, surrounde^l by 
islets, every one of which and every point had its proper native 
name. We found here a family of «renimy’s tribe, but not Jus 
relations : we made friends with them ; and in the evening they 
sent a canoe to inform Jemmy’s mother and brothers. The cove 
was bordered by some acres of good sloping land, not covered 
(as elsewhere) eitlier by peat or by forest-ti-ees. Captain Fitz 
Koy originally intended, as before stated, to have taken York 
Minster and Fuegia to their own tribe on the west coast ; but as 

* Tins substance, when diy, is tolerably compact, and of little specific 
gnwity : Professor Ehrenberg has examined it : he states (Kdnig Akad. der 
Wissen : Berlin, Feb, 1845) that it is composed of infusoria, including four- 
teen polygastrica, and four phytolithai ia. He says that they are all inha- 
bitants of fresh-water ; this is a beautiful example of the results obtainable 
through Professor Ehrenberg*s microscopic researches ; for Jemmy Button 
told me that it is ^ways collected at the bottoms of mountuin-brooks. It is, 
moreover, a striking fact in the gc(^niphical distribution of the infusoria, 
which are well known to have very wide ranges, that all the species in this 
substance, although brought from the extreme southern point of Tierra del 
Fuego, are old, known fbrms. 
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they expressed a wish to remain here, ami as the spot wassinixu- 
larly favourable, Captain Fitz Koy <Iett*rmint‘<l to settle here the 
whole t)arty, including ISfatthews, the missionarv. days 

were spent in building for them three large wigwams, in landing 
their goods, in digging tw^o gtirdens, ami sowing seeds. 

The next morning after our arrival (the I^4th) the Fiiegians 
began to pour bi, and Jemmy^s mother and brotla rs arrived. 
Jemmy recognised the stentorian voice of one of his brotht'rs at a 
prodigious distailce. The meeting was less iiitert*sting than that 
between a horse, turned out into a field, when lie joins an old com- 
panion. There was no demonstration of atiection ; they simply 
stared for a short time at each other ; ami the mother imme- 
diately went to look after her canoe. We lu^ard, however, 
through York that the mother had bet'ti irieonsoiable for the loss 
of Jemmy, ami had searched every^where for him, thinking that 
he might have been left after having been taken in tlie boat. 
The women took much notice of and were very kind to Fiiegia. 
We had already perceived that Jemmy had almast forgotten his 
own langus^e. I <^hould think there was scarcely another human 
being with so small a stock of language, for his English was 
Tcry imperfect. It was laughable, but almost pitiable, to hear 
him speak to bis wild brother in English, and then ask him in 
Spanish (“ no sabe?”) whether he did not understand him. 

Everything went on peaceably during the three next days, 
whilst the gardens were digging and wigwams building. We 
estimated the number of natives at about one hundred and twenty. 
The women worked hard, whilst the men lounged about all day 
long, watching us. They asked for everything they saw, and 
stole what they could. They were delighted at our dancing and 
singing, and were particularly interested at seeing us wash in a 
neighbouring brook ; they did not pay much attention to any- 
thing else, not even to our boats. Of ail the things which York 
saw, during his absence from his country, nothing seems more 
to have astonished him than an ostrich, rnsir Maldonado : breath- 
less with astonishment he came running to Mr. Bynoe, with 
whom he was oat walking — Mr. Bynoe, oh, bird all same 
horse V* Much as our white skins surprised the natives, by Mr. 
Low’s account a negro-cook to a sealing vessel, did so more 
eflTectually ; and the poor fellow was so mobbed and shouted at 
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that ho would iiover ijo on shore ag^uiii. Everything went on so 
quietly, that some of the ofiicers and myself t<>ok long walks in 
the surrounding hills and woods. Suddenly, however, on the 
27 th, every woman and child disappeared. We were all uneasy 
at this, as neither York nor Jemmy could make out the cause. 
It was thought by some that they had been frightened by our 
cleaning and firing off our muskets on the previous evening: by 
others, that it was owing to offence taken by an old savage, who, 
wlien told to keep further off, ha<l coolly spit in the sentry’s face, 
and had then, by gesture-s acted over a sleeping Fuegian, plainly 
showed, as it was siiid, that he should like to cut up and eat our 
man. Ca])taiu Fit/ lloy, to avoid the chaftce of an encounter, 
which would have been fatal to so many of theFuegians, thought 
it advisable for us to sleep at a cove a few miles distant. Mat- 
thews, with his usual quiet fortitudt* (remarkable in a man appa- 
rently possessing little energy of cliaracter), determined to stay 
with the Fuegians, who evinced no alarm for themselves ; and so 
we left them to pass their first awful niglit. 

On our return in the iiiornitig(28th) we weje delighted to find 
all quiet, and the men employed in their canoes spearing fish. 
Captain FiU Roy determined to send the yawl and one whale- 
boat back to the ship ; and to proceed with the two other boats, 
one under his own command (In which he most kindly allowed 
me to accompany him), and one under Mr. Hammond, to survey 
the western parts of the Beagle Channel, and afterwards to return 
and visit the settlement. The day to our astonishment was over- 
poweringly hot, so that our skins were scorched : with this beau- 
tiful weather, the view in the middle of the Beagle Channel was 
very remarkable. Looking towards either hand, no object inter- 
cepted the vanishing points of this long canal between the moun- 
tains. The circumstance of its being an arm of the sea was 
rendered very evident by several huge whales* spouting in dif- 
ferent directions. On one occasion 1 saw two of these monsters, 
probably male and female, slowly swimming one after the otJier, 
within less than a stone’s throw of the shore, over which the 
beech-tree extended its branches. 

♦ One day, off the East const of Tierra del Fttego, we saw a grand sight 
in several siwrnmceti whales jumping upright quite out of the water, with 
the exception of their tail-fins. As they fell down sideways, they splashed 
the water high up, and the sound reverberated like a distant broatfsidc. 
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VTe sailed on till it was dark, and then pitched onr tents in a 
quiet creek, Tiie greatest luxury was to find for t>ur beils a 
beach of pebbles, for they were dr}" and yiehle<I to the body. 
Peaty soil is damp ; rock is uneven and hard ; sand gets into 
one’s meat, when cooked and eaten boat-fashion ; but wliei^ lying 
in our blanket-bags, on a good bet! of smooth pebbles, we passed 
most comfortably nights. 

It was my watch till one o’clock. There is something vt»ry 
solemn in these scenes. At no time does the consciousness in 
what a remote corner of the world you are then standing, come 
so strongly before th^ mind. Everything tends to this effect ; 
the stillness of the n^ght is interrupted only by the heavy breath- 
ing of the seamen^ beneath the tents, and sometimes by the cry of 
a night-bird. The occasional barking of a dog, heard in the dis- 
tance, reminds one that it is the land of the savage. 

January 29 tA. — Early in the morning we arrived at the point 
where the Beagle Channel divides into two arms ; and we en- 
tered the northern one. The scenery here becomes even grander 
than before. The lofty mountains on the north side compose the 
granitic axis, or backbone of the country, and boldly rise to a 
height of between three and four thousand feet, with one peak 
above six thousand feet. They are covered by a wide mantle 
of perpetual sncw, anrl numerous cascades pour their wafers, 
through the woods, into the narrow channel below. In many 
parts, magnificent glaciers extend from the mountain side to 
the water’s edge. It is scarcely possible to imagine any thing 
more beautiful than the beryl-like blue of these glaciers, and 
especially as contrasted with the dead white of the upper expand 
of snow. The fragments which had fallen from the glacier into 
the water, were floating away, and the channel w ith its icebi^rgs 
presented, for the space of a mile, a miniature likeness of tlie Polar 
Sea. The boats being hauled on shore at our dinner-hour, we 
were admiring from the distance of half a mile a perpendicular 
cliflTof ice, and were wishing that some more fragments wouhl fall. 
At last, down came a mass with a roaring noise, and immediately 
we saw the smooth outline of a wave travelling towards us. The 
men ran down as quickly as they could to the boats ; for the chance 
of their being dashed to pieces was evident. One of the seamen 
just caught hold of the bows, as the curling breaker reached it : 
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he was kiioeked ov(‘r and over, but not hurt ; and the boats, 
tiiougii thrice lifted on high and let fall again, received no dam- 
am*.. This was most fortunate for us, for we were a hundred 

O’ ^ • 

miles distant from the ship, and we should have been left without 
provisions or fire-arms. I had previously observed that some 
large fragments of rock on tlie beach had been lately displaced ; 
but until seeing tJiis wave, I did not understand the cause. One 
side of the creek was formed by a spur of mica-slate ; the head 
by a cliff of ice about forty feet high ; and the other side by a 
promontory fifty feet high, built up of huge rounded fragments of 
granite and mica-slate, out of ^^ich old ^rees were growing. 
This promontory was evidently a moraine, heaped up at a peri^ 
when the glacier had greater ^mensions. 

When we reached the western mouth of this northern branch 
of the Beagle Channel, we sailed amongst many unknown deso- 
late islands, and the weather was wretchedly bad. We met with 
no natives. The coast was almost everywhere so steep, that we 
had several times to pull many miles before we could find space 
enough to pitch our two tents : one night w e slept on large round 
boulders, with putrefying sea-weed between them ; and r/hen the 
tide rose, we had to get up and move our blanket-bags. The far- 
thest point westward which we reached was Stewart Island, a 
distance of about one hundred and fifty miles from our ship. We 
returned into the Beagle Channel by the southern ann, and 
thence proceeded, w ith no adventure, back to Punsoiiby Sound. 

February 6//i. — We arrived at Woollya. Matthew^s gave so 
bail an account of the conduct of the Fuegians, that Gtiptaiu 
Fitz Roy determined to take him back to the Beagle ; and ulti- 
mately he was left at New Zealand, wdiere his brother was a mis- 
sionary. From the time of our leaving, a regular system of 
plunder commenced ; fresh parties of the natives kept arriving : 
York luid Jemmy lost many things, and Matthews almost every 
thing which had not been concealed underground. Every article 
seemed to have been torn up and divided by the natives. Mat- 
thews described the watch he was obliged always to keep as most 
harassing ; night and day he w^as surrounded by the natives, who 
tried to tire him out by making an incessant noise close to his 
head. One day an old man, whom Matthews asked to leave his 
wigwam, immediately returned with a laige stone in his liand ; 

Q 
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another day a whole party came anued with stones and stakes, 
and some of the younger men aiidJemmy’s brother were crying: 
Matthews met tliem with presents. Another party showed by 
signs tliat they wished to strip him naked and pluck all the hairs 
out of his Rice and body. I think we arrived just in time to save 
his life. Jemmy's relatives had been so vain and foolish, that 
they had showed to strangers their plunder, and their imiimer of 
obtaining it. It was quite melancholy leaving the three Fiie- 
gians vvitli their savage countrymen ; but it was a great comfort 
that they had no pers onal fears. York, being a powerful resolute 
man, was pretty sure to get on well, together with his wife Fue- 
gia. Poor Jemmy looked rather disconsolate, and would tlieii, 
I have little doubt, have been glad to have returned with us. 
His ow n brother had stolen many things from him ; and as he 
remarked, ‘ what fashion call that he abused his countryineii, 

^ all bad men, no sabe (know) nothing,’ and, though I never 
heard him swear before, ‘ damned fools.’ Our three Fuegians, 
though they had been ordy three years with civilized men, would, 

I am sure, have been glad to have retained their new habits ; but 
this .vas* obviously impossible. I fear it is more than doubtful, 
whether their visit will have been of any use to them. 

In the evening, with Matthews on board, we made sail back to 
the ship, not by the Beagle Channel, but by the southern coast. 
The boats were heavily laden and the seit rough, and we liad a 
dangerous passage. By the evening of the 7th w e w(»re on hoard 
the Beagle after an absence of twenty days, during wliich time 
we had gone three hundred miles in the open boats. On the 11th, 
Captain Fitz Roy paid a vimt by himself to the Fuegians ami 
found them going on well ; and that they had lost very few more 
things. 


On the last day of February in the succeeding year (1834), 
the Beagle anchored in a beautiful little cove at the eastern en- 
trance of the B^iagle Channel. Captain Fitz Roy determined on 
the bold, and as it proved successful, attempt to beat against the 
westerly winds by the same route, which we had followed in the 
boats to the settlement at Woollya. We did not see many 
natives until we were near Ponsonby Sound, where we were fol- 
lowed by ten or twelve canoes. The natives did not at all un- 
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derstand the reason of our tacking, and, instead of meeting us at 
each tack, vainly strove to follow us in our zig-zag course. I 
was amused at finding what a difference the circumstance of 
being quite superior in force made, in the interest of beholding 
these savages. While in the boats I got to hate the very sound 
of their voices, so much trouble did they give us. The first and 
last word was yammerschooner.'' When, entering some quiet 
little cove, we have looked round and tlioiight to pass a quiet 
night, the odious word ‘‘ yammerschooner” has shrilly sounded 
from some gloomy nook, and then the little signal -smoke has 
curled up to spread the news far and wide# On leaving some 
place we have said to each other, ‘ Tliank Heaven, we have at 
last fairly left tliese wretclies V when one more faint halloo from 
an all-powerful voice, hetird at a prodigious distance, would 
reach our ears, and clearly could we distinguish — yammer- 
schooner.*’ But now’, the more Fnegians the merrier ; and very 
merry work it w’as. Both parties laughing, w’ondering, gaping 
at (‘ucii other ; w’c pitying them, for giving us good fisJi and 
crabs for ragsi, 6zc , ; they grasping at the clianc*^ of finding 
])eo])le so f<K)lish as to exchange such splendid ornameuts lor a 
good sujjper. It was most amusing to see the undisguised smile 
of siitisfaction wdtli which one young woman with her face 
painted black, tied several bits of scarlet cloth round her head 
with rushes. Her husbaiul, who enjoyed the very universal pri- 
vilege in tliis country of possessing two wdves, evidently became 
jealous of Jill tlie attention paid to his young wdfe; and, after a 
considtation with his naked beauties, was paddled aw^ay by 
them. • • 

Some of the Fuegians plainly show’ed that they had a fair 
notion of barter. I gave one man a large nail (a most valuable 
present) without making any signs for a return ; but he imme- 
diately picked out two fish, and handed them up on the point of 
Ins spear. If any present w^as designed for one canoe, and it 
fell near another, it was invariably given to the right owner. 
The Fiiegian boy, w’hom Mr. Low had on boanl, show’eil, by 
going into the most violent passion, that he quite understood 
the reprojich of being called a liar, which in truth he was. We 
were this time, as on all former occasions, much surprised at the 
little notice, or rather none whatever, which was taken of many 

Q 2 
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things, the use of which must have been evident to the natives. 
Simple circumstances— such as the beauty of scarlet cloth or 
blue beads, the absence of women, our cure in washing our- 
selves, '^excited their admiration far more than any grand or 
complicated object, such as our ship. Bougainville has well 
rem^ed concerning these people, that they treat the chef- 
d^oeuvres de I’industrie humaiiie, comme ils traiteiit les loix de 
la nature et ses ph^n^omenes.” 

On the 5th of March, we anchored in the cove at Woollya, 
but we saw not a souHhere. We were alarmed at this, for the 
natives in Ponsonby Sound showed by gestures, that there liad 
been fighting ; and we afterwards heard that the dreaded Oens 
men had made a descent. Soon a canoe, with a little fiag fiying, 
was seen approaching, with one of the men in it washing the 
paint ofT his face. This man was poor Jeiimiy, — now a thin 
haggard savage, with long disordered hair, and naked, except a 
bit of a blanket round his waist. We ilid not recognise him till 
he was close to us; for he was ashamed of himself, and turned 
his back to, ♦ha ship. We had left him plump, fat, clean, and 
w'ell dr&sed ; — I never saw so complete and grievous a change. 
As soon however as lie was clothc*d, and the first flurry was 
over, things wore a good apjwarancc. He dinetl with Captain 
Fitz Roy, and ate his dinner as tidily as formerly. He told us he 
had ‘ too mucli’ (meaning enough) to eat, that he was not cold, 
that his relations were very good people, and that he did not 
wish to go back to England : in the evening we found out tlie 
cause of this great change in Jemmy’s feelings, in tlie arrival of 
his young and nice-looking ^ife. With his usaal good feeling, 
he brought two beautiful otter-skins for two of his best friends, 
and some spear-heads and arrows made with his own hands for 
the Captain. He said he had built a canoe for himself, and he 
boasted that he could talk a little of his f)wn language ! But it 
is a most singular fact, that he ajipears to have taught all his 
tribe some English : an old man spontaneously announced 
‘ Jemmy Button’s wife.’ Jemmy had lost all his property. 
He told us that York Minster iiad built a large canoe, and with 
his wife Fuegia,* had several months since gone to his own 

* Captain Sulivan, who, since his voyage in the Beagle, has been em- 
ployed on the survey of the Falkland Islands, heard from a sealer in (1842 ?), 
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country, and had taken farewell by an act of consummate vil- 
lainy ; he ))ersuad( d Jemmy and his mother to come with him, 
and then on the way deserted them by night, stealing every 
article of their property. 

Jemmy went to sleep on shore, and in the morning returned, 
and remained on board till the ship got under weigh, which 
frightened his wife, who continued crying violently till he got 
into his canoe. He returned loaded with valuable property. 
Every soul on board was heartily sorry to shake hands with him 
for the last time. I do not now doubt tha^ he will be as happy 
as, perhaps happier than, if he had never left his own country. 
Every one mnst sincerely hope that Captifin Fitz Roy’s noble 
hope may be fulfilled, of l3eing rewarded for the many generous 
sacrifices which he made for these Fuegians, by some ship- 
wrecked sailor being protected by the descendants of Jemmy 
Button and his tribe ! When Jemmy reached the shore, he 
lighted a signal fire, and the smoke curled up, bidding us a last 
and long farewell, as the ship stood on her course into tlie o}Kin 
sea. 

The perfect equality among the indivirluals composing^ the 
Iiiegian tribes, must for a long time retard their civilization. 
As we see those animals, wlio.se in.stinct compels them to live in 
society and obey a chief, are most capable of improvement, so is 
it with tli(* ract*s of mankind. Whether we look at it as a cause 
or a consequence, the more eivilize<l always have the most arti- 
ficial governments. For instance, the inhabitants of Otaheite, 
who, when first <liseovered, were governed by hereditary kings, 
had arrived at a far Iiiglier grade than another brancii of the 
same i)eople, the New Zealatnlers, — wJio, although benefited by 
being compelled to turn tJieir attention to agriculture, were re- 
pnljlicams in the most ab.sointe sense. In Tierra del Fuego, 
until some chief shall arise with power sufficient to secure any 
ac(juired advantage, such as th^ domesticated animals, it seems 
scarcely possible that the political state of the country can be 

tJiat when in the western part of the Strait of Magellan, he was astonished by 
a native woman coming on hoard, who could talk some English. Without 
doubt this was Fnegia Basket. She lived (I fear the term probably bears a 
double interpretation) some days on board. 
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improved. At present, even a piece of cloth given to one is 
tom into shreds and distributed ; and no one individual becomes 
richer than another. On the other hand, it is dithcult to under- 
stand how a chief can arise till there is property of some sort by 
which he might manifest his superiority and increase his power. 

I believe, in this extreme part of South America, man exists 
in a lower state of improvement than in any other jxirt of the 
world. The Sobth Sea Islanders tibf the two races inhabiting 
the Pacific, are con»j>arativcly civilizetl. Tlie Esquimaux, in his 
subterranean hut, eihpys some of the comforts of life, and in his 
canoe, when fully equipped, manifests much skill. Some of the 
tribes of Southern Africa, prowling about in search of roots, and 
living concealed on the wild and arid ]>lains, are suHiciently 
wretched. The Australian, in the simplicity of the arts of life, 
conies nearest the Fuegian : he can, however, boast of his boo- 
merang, his spear and throwing-stick, his methotl of climbing 
trees, of tracking animals, and of hunting. Although the Aus- 
tralian may be superior in acquirements, it by no means follows 
that he is likewise superior in mental capacity : indeed, from 
what I ,of the Fuegians when on board, and from what I 
hav^iet*:! of the Australians, I should think the ease was exactly 
the reverse. 
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CHAPTER XI. 

Strait of Mag«’]lan — Port Famine— Ascent of Mount Tam — Forests — Edible 
Fungus— Zoology— Great Sea-||Bed— Leave Tierra dei Fuego— Climate- 
Fruit-trees and pr<Aiftions of the southern coasts— Height of snow-line 
on the Cordillera— D^ent of glaciers to the ^ ca — Icebergs formed — 
Transportal of Boulders — Climate and prodi ^Jtions of the Antarctic 
Islands — Preservation of frozen carcasses — Recapitulation. 

• 

STRAIT OF MAGELLAN. — CLIMATE OF THE SOUTHERN COASTS. 

Is the end of May, 1834, M*e entereti for the second time the 
eastern mouth of tlie Strait of Magellan. The country on both 
sides of this part of the Strait consists of nearly level plains, like 
those of Patagonia. Cape Negro, a little within the second 
Narrows, may be considered as the point where the land begins 
to iissume the marked filatures of Tierra del Fuego. On the 
east coast, south of the Strait, broken pa’^k-like set^cry in a like 
manner coniH?cts these two countries, which are opposed to vach 
other in almost every feature. It is truly surprising to find in a 
spa(.*e of twenty miles such a change in the landscape. If we 
take a rather greater distance, as between Port Famine and Gre- 
gory Hay, tliat is about sixty miles, the difference is still more 
wonderful. At the former place, we have rounded mountains 
concealed by impervious forests, which are drenched with the 
rain, brought by an endless succession of gales ; while at Cape 
Gregory, there is a clear and bright blue sky over the dry and 
sterile plains. The atmospheric currents although rapid, 
turbulent, and unconfined by any apparent limits, yet seem to 
follow, like a river in its bed, a regularly determined course. 
During our previous visit (in January), we had an interview 

♦ The south-westerly breezes arc generally very dry. January 29th, 
being at anchor under Cape Gregory : a very hard gale from W. by S., 
clear sky with few cumuli; temperature .'>7® dew-point — difference 21°. 
On January lath, at Port St. Julian: in the morning light winds with much 
rain, followed by a very heavy squall with rain, — settled into heavy gale 
with large cumuli,— cleared up, blowing very strong fi*ou\ S.S. W . Tempera- 
ture 60°, dew-point 42®, — difference 18®. 
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at Cape Gregory with the famous so-ealkHl gigantic Patagonians, 
who gave us a cordial reception. Their height appears greater 
than it really is, from their large guana co manth^s, tli<>ir long 
flowing hair, and general figure on an average their h<‘iglit is 
about six feet, with some men taller and only a few s[iortt‘r ; 
and the women are also tall; altogether they are certainly the 
tallest race which we anywhere saw. In features they strikingly 
Ihe more northern IndiAs whom I saw with Kosas, 
but they have a wilder and more formidahMIbppearance : their 
(ed with red and black, ^and one man was 
white like a Fuegian. Gapt. Fitz Roy 
offered to take any 6hree of them on board, and all seemed de- 
termined to be of the three. It was long before we could clear 
the boat ; at last we got on board With our three giants, who 
dined with the Captain, and behaved quite like gentlemen, help- 
ing themselves vUh knives, forks, and spoons: nothing was so 
much relished as sugar. This tribe has had so much commu- 
nication with sealers and whalers, that most of the men can speak 
a little English and Spanish ; and they are half civilise<l, and 
proper tiona^Uy denforalh<eiL 

Tke’'iie.<t morning. a large party went on shore, to barter for 
skins and ostrich-feathers ; fire-arms l>eing refused, tobacco wfis 
in greatest request, far more so than axes or tools. I'he whole 
population of the toldos, men, women, and children, wercarra!jg(*<l 
OR a bank. It was an amusing scene, ami it was impossible not to 
like the so-called giants, they were so thoroughly gorHl-bunumn\i 
and unsuspecting: they asked us to come again. They seem to 
like to have Europeans to live with them ; and old Maria, an im- 
[>ortant woman in the tribe, once begged Mr. Low to leave any one 
of his sailors with them. They spend the greater part of the year 
here ; but in summer they hunt along the foot of the Conlillera ; 
sometimes they travel as far as the Rio Negro, 750 miles to the 
north. They are well stocked with horses, ^ach man having, ac- 
cording to Mr. Low, six or seven, and all the women, and even 
children, their one own horse. In the time of Sarmiento (1580), 
these Indians had bows and arrows, now long since disused ; they 
then also possessed some horses. Thiais a very curious fact, show- 
ing the extraordinarily rapid multiplication of horses in South 
America. The horse was first landed at Buenos Ayres in 1537, 
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jiml tlie colony then fora time deserted, the horse ran wild ; * 
in 1580, only forty-three years afterwards, we hear of them at the 
Strait of Magellan ! Mr. Low informs me, that a neighbouring 
tribe of foot-Indiaiis is now changing into horse-Indians : the tribe 
at Gr(‘gor}^ Iky giving them their worn-out horses, and sending 
in winter a few of their best skilled men to liunt for them. 

June 1st . — We anchored iii the fine bay of Port Famine. It 
was now the beginning of lilbter, and I never saw a more cheer- 
less prospect ; the duisky woods, piebald could be only 

seen indistinctly through atmosphere. We 

were, however, lucky in getting two fine days. On one of these, 
Mount Sarmiento, a distant mountain 6800 feet high, presented 
a very noble spectacle. I was frequently surprised, in the 
scenery of Tierra del Fuego, at the little apparent elevation of 
mountains really loft 3 ^ I suspect it is owing to a cause which 
would not at first be imagined, namely, that the whole mass, 
from the summit to the water’s edge, is generally in full view. 
I remember having seen a mountain, first from the Beagle 
Channel, where the whole sweep from the summit to the base 
was full in view, and then from Ponsonby Sound* rirross several 
successive ridges; and it was curious to observe in tii'e ktter 
case, as each fresh ridge afforded fresh means of judging of tl. * 
distance, how the mountain rose in height. 

Before reaching Port Famine, two men were seen running 
along the shore and hailing the shij). A boat was sent for them. 
They turned out to be two filers who had run away from a 
sealing- vessel, and had joincsl the Patagonians. These Indians had 
treated them with their usual disinterestinl hospitality. They 
had parted company through accident, and were then procei*ding 
to Port Famine in hopes of finding some sliip. I dare «jy they 
were worthless vagabomis, but I never saw more miserable look- 
ing ones. They had been living for some days on mussel-shells 
and berries, and their tattered clothes had been burnt by sleep- 
ing so near their fires. They had been exposed night and day, 
without any shelter, to the late incessant gale^, with rain, sleet, 
and snow, and yet they were in good health. 

During our stay at Port Famine, the Fuegians twice came and 
plagued us. As there were many instruments, clothes, and men 
♦ Rengger, Natnr. der Saeugethiere von Paraguay. S. 334. 
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on shore, it was thought necessary to frighten them away. The 
first time a few great guns were fired, when they were far distant. 
It was most ludicrous to watch through a glass the Indians, as 
often as the shot struck the water, take up stones, and as a bold 
defiance, throw them towards the ship, though about a mile and 
a-half distant ! A boat was then sent with orders to fire a few 
musket-shots wide of them. The Fuegians hid themselves be- 
hind the trees, and for every discharge of the muskets they fired 
their arrows ; all, however, fell short of the boat, and the officer 
as he pointed at them Jaughed. This made the Fuegians frantic 
with passion, and they shook their mantles in vain rage. At 
last, seeing the balls cut and strike the trees, they ran away, 
and we were left in peace and quietness. During the fonner 
voyage the Fuegians were here very troublesome, and to frighten 
them a rocket was fired at night over their wigwams : it answered 
effectually, and oV^e of the officers told me that the clamour first 
raised, and the barking of the dogs, w'as quite ludicrous in con- 
trast with the profound silence which in a minute or two after- 
wards prevailed. Tiie next moniing not a single Fuegiau was 
in the neig}»bc'arh<>od. 

When' the Beagle was here in the month of February^, I 
started one morning at four o’clock to ascend Mount Tarn, 
which is 2600 feet high, and is the most elevated point in this 
immediate district. We went in a boat to the foot of the moun- 
tain (but unluckily not to the best part), and then began our 
ascent. The forest commences |t the line of high-water mark, 
and during the first two hours I gave over all hopes of reaching 
the summit. So thick was the wood, that it was necessary to 
have constant recourse to the compass; for every landmark, 
though in a mountainous country, was completely shut out. In 
the deep ravines, the death-like scene of desolation exceeded all 
description ; outside it was blowing a gale, but in these hollows, 
not even a breath of wind stirred the leaves of the tallest trees. 
So gloomy, cold, and wet was every part, that not even the 
fungi, mosses, or ferns could flourish. In the valleys it was 
scarcely possible to crawl along, they were so completely barri- 
caded by great mouldering trunks, which had fallen down in 
every direction. When passing over these natural bridges, one’s 
course was often arrested by sinking knee deep into the rotten 
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wood ; at other times^ when attempting to lean against a firm 
tree^ one was startled by finding a mass of decayed matter ready 
to fall at the slightest touch. We at last found ourselves among 
the stunted trees, and then soon reached the bare ridge, which 
conducted us to the summit. Here was a view characteristic of 
Tierra del Fuego ; irregular chains of hills, mottled with patches 
of snow, deep yellowish-green valleys, and arms of the sea inter- 
secting the land in many directions. The strong wind was 
piercingly cold, and the atmosphere rather hazy, so that ve did 
not stay long on the top of the mountain.^' Our descent was not 
quite so laborious as our ascent ; for tne weight of the body 
forced a passage, and all the slijte and faHs were in the right 
direction. 

I have already mentioned the sombre and dull character of the 
evergreen forests,* in which two or three species of trees grow, 
to the exclusion of all others. Above the forest land, there are 
many dwarf alpine plants, which all spring from the mass of 
peat, and help to compose it : these plan,ts are very remarkable 
from their close alliance with the species grot^ ing on the moun- 
tains of Europe, though so many thoiisanJ miles distanu . The 
central part of Tierra del Fuego, where the day-slate formation 
occurs, is most favourable to the growth of t^'oes ; on the outer 
coast the poorer granitic soil, and a situation more exposed to 
the violent winds, do not allow of their attaining any great size. 
Near Port Flunine I have seen more large trees than anywhere 
else ; I measured a Winter’s Bark whicli was four feet six inches 
in girth, and several of the beech were as much as thirteen feet. 
Captain King also mentions a beech wJiich was seven feet in 
diameter seventeen feet above the roots. 

There is one vegetable production daserving notice from its 
importance as an article of food to the Fuegians. It is a globu- 

* Captain Fitz Roy informs me thit in April (our October), the leaves of 
those trees which grow near the base of the mountain^ clianee colour, but 
not those on the more elevated parts. I remember having read some obser^ 
vations, showing that in England the leaves fall earlier in a warm and fine 
flutiimn, than in a lah* and cold one. The change in the colour being here 
retarded in the more elevated, and therefore colder situations, must be 
owing to the same general law of vegetation. The trees of Tierra del 
Fuego during no part of the year entirely shed their leaves. 
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lar, bright-yellow fungus, which grows in vast numbers on the 
beech-trees. When young it is elastic and turgid, with a smooth 
surface ; but when mature, it shrinks, becomes tougher, and has its 
entire sur&ce deeply pitted or honey- 
combed, as represented in the accom- 
panying wood-cut. This fungus be- 
longs to a new and curious genus ;* I 
found a second species on another spe- 
cies of beech in Chile^ and Dr. Hooker 
informs me, that jusih lately a third 
species has been discovered on a third 
species of beech iif Van Diemen’s 
Land. How singular is this relation- 
ship between parasitical fungi and the trees on wliich they grow, 
in distant parts of the work! ! In Tierni del Fuego the fungus 
in its tough and mature state is collected in large quantities by 
the women and children, and is eaten uncooked. It has a muci- 
laginous, slightly sweet taste, with a faint sniell like that of a 
mushroom. With the exception of a few berries, chietly of a 
dwarf arbiibis^*the natives eat no vegetable food besides this fun- 
gus. Irl New Zealand, before the introduction of the }>otato, 
the roots of the fern were largely consumed ; at the present time, 
I believe, Ticrra<del Pkiego is the only country in the world 
where a ciy'ptogarnic plant affords a staple article of food. 

The zoolog}' of Tierra del Fuego, as might have been expected 
from the nature of its climate and vegetation, is ver}' poor. Of 
mammalia, besides whales and seals, there is one bat, a kind of 
mouse (Reithrodon chinchilloides), two true mice, a ctenoniys 
allied to or identical with the tiicutuco, two foxes^(Canis Magel- 
lanicus and C. A^ara?), a sea-otter, the guanaco, and a deer. 
Most of these animals inhabit only the drier eakern parts of the 
country ; and the deer has never been seen south of the Strait of 
Magellan, Observing the general correspondence of tlie cliffs 
of soft sandstone, mud, and shingle, on the opposite sides of the 
Strait, and on some intervening islands, one is strongly tempted 

* Described from my specimens, and notes by the Rev. J. M. Berkeley, in 
the Linnean Transactions (vol. xix. p. ,37), under the name of Cyttaria 
Darwinii : the Chilian species is the C. Berteroii. This genus is allied to 
Bulgaria. 
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to believe that the land was once joined, and thus allowed ani- 
mals so delicate and helpless as the tucutuco and Reithrodon to 
pass over. The correspondence of the cliffi is far from proving 
any junction ; because such cliffs generally are formed by the in- 
tersection of sloping deposits, which, before the elevation of the 
land, had been accumulated near the then existing shores. It is, 
however, a remarkable coincidence, that in the two large islands 
cut off by the Beagle Channel from the rest <>f Tierra del Fuego, 
one has cliffs composed of matter that m ^y be called stratified 
alluvium, which front similar ones on tlx? opposite side of the 
channel,— while the other is exclusively boj*dered by old crystal- 
line rocks : in the former, called Navarin Island, both foxes and 
guanacos occur ; but in the latter, Hoste Island, although simi- 
lar in ever}’' respect, and only separated by a channel a little more 
than half a mile wide, I have the word of Jemmy Button for 
saying, that neitlier of these animals are found. 

The gloomy woods are inhabited by few birds ; occasionally 
the plaintive note of a white-tufted tyrant-flycatcher (Myiobius 
albiceps) may be heard, concealed near the summit of the most 
lofty trees; and more rarely the loud strange cry 'of black 
woodpecker, with a fine scarlet crest on its head. A little, dusky- 
coloured wren (Scytalopus Magellanicus) hops in a skulking 
manner among the entangled mass of the fallen and decaying 
trunks. But the creeper (Oxyurus tupinieri) is the commonest 
bird in the country. Throughout the beech forests, high up and 
low down, in the most gloomy, wet, and impenetrable ravines, it 
may be met w ith. This little bird no doubt appears more nu- 
merous tliau it really is, from its habit of following with seeming 
curiosity any ](!erson who enters these silent woods : continually 
uttering a harsh twitter, it flutters from tree to tree, wdthin a 
few feet of the intruder s face. It is far from wishing for the 
modest concealment of the true (y’eeper (Certhia familiaris) ; nor 
does it, like that bird, run up the trunks of trees, b^t industri- 
ously, after the manner of a willow-wren, liops about, and 
searches for insects on every twig and branch. In the more 
open parts, three or four species of finches, a thrush, a starling (or 
Icterus), two Opetiorhynchi, and several hawks and owls occur. 

The absence of any species whatever in the whole class of 
Reptiles, is a marked feature in the zoology of this country, as 
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well as in that of the Falkland Islands. I do not ground this 
statement merely on my own observation, but I heard it from 
the Spanish inhabitants of the latter place, and from Jemmy 
Button with regard to Tierra del Fuego. On the banks of the 
Santa Cruz, in 50® south, I saw a frog ; and it is not improbable 
that these animals, as well as lizanis, may be found as far south 
as the Strait of Magellan, where the country retains the charac- 
ter of Patagonia ; h'lt w ithin the damp and cold limit of Ticrni 
del Fuego not one Vcurs. That the climate would not have 
suited some of the ordlrs, such as lizards, might have been fore- 
seen ; but with respect to frogs, this was not so obvious. 

Beetles occur in very small numbers : it was long before 
I could believe that a country as large as Scotland, covered with 
vegetable productions and wdth a variety of stations, could be so 
unproductive. The few' which I found were alpine species (Ilar- 
palidse and Hcteromida}) living under stones. The vegetable- 
feeding Chrysomelida?, so eminently characteristic of the Tropics, 
are here almost entirely absent ;♦ 1 saw very few flies, butterflies, 
or bees, and no crickets or Orthoptera. In the pools of w^ater I 
found but few aquati^ beetles, and not any fresh- water shells : 
Succinea at first apjiears an exception ; but here it must be called 
a terrestrial shelly for it lives on the damp herbage far from 
water. Land-shells could be procured only in the same alpine 
situations with the beetles. I have already contrasted the (dimate 
as w'ell as the general appearance of Tierra del Fuego with that 
of Patagonia ; and the difference is strongly exemplified in the 
entomology. I do not believe they have one species in common ; 
certainly the general character of the insects is widely different. 

If we turn from the land to the sea, we shall filid the latter as 
abundantly stockea with living creatures as the former is poorly 
so. In all parts of the world a rocky and partially protected 
sliore perhaps supports, in a given space, a greater number of 

* I believe I must except one alpine Haltica, and a single specimen of a 
Melasonia. Mr. Waterhouse informs me, that of the Harpalidaj there are 
eight or nine species — ^the forms of the greater number being very peculiar ; 
of Heteromera, four or five species ; of Rhyncophora six or seven ; and 
of the following families one species in each ; Staphylinidcc, Elatcridas, 
Cebrionid®, Melolonthid®. The species in the other orders are even fewer. 
In all the orders, the scarcity of the individuals is even more remarkable 
than that of the species. Most of the Coleoptera have been carefully de- 
scribed by Mr. Waterhouse in the Annals of Nat. Hist. 
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individual animals than any other station. There is one marine 
production, which from its importance is worthy of a particular 
history. It is the kelp, or Macrocystis pyrifera. This plant 
grows on every rock from low-water mark to a great depth, 
both on the outer coast and within the channels.* I believe, 
during the voyages of the Adventure and Beagle, not one rock 
near the sur&ce was discovered which was net buoyed by this 
floating weed. The good service it thus affonls to vessels navi* 
gating near this stormy land is evident ; and it certainly has 
saved many a one from being wrecked. Idtiiow few things more 
surprising than to see this plant growing agd flourishing amidst 
those great breakers of the western ocean, which no mass of rock, 
let it be ever so hanl, can long resist. The stem is round, 
slimy, and smooth, and seldom has a diameter of so mucli as an 
inch. A few taken together are sufficiently strong to siipj)ort 
the weight of the large loose stones, to which in the inland chan- 
nels they grow attached ; and yet some of these stones were so 
heavy that when draw’ii to the surface, they could scarcely be 
lifted info a boat by one person. Captain C»ok, in his second 
voyage, says, that this plant at Kerguelen I^nd rises from a 
greater depth than twenty-four fathoms ; “ and as it does not 
grow in a perj^endicular direction, but makes a very acute angle 
with the bottom, and much of it afterwards spreads many fathoms 
on the surface of the sea, I am well warranted to say that some 
of it grows to the length of sixty fathoms and upwards.*' I do 
not suppose the stem of any other plant attains so great a length 
as tijree hundred and sixty feet, as stated by Captain Cook. 
Captain Fitz Roy, moreover, found it growing f up from the 

* Its geographical range is remarkably wide; u is foond from the 
extreme southern islets near Cape Horn, as far north on the eastern coast 
(according to information given me by Mr. Stokes) as lat. 43°, — but 
on the western coast, as Dr. Hooker tells me, it extends to the R. San 
Francisco in California, and perhaps even to Kamtschatka. We thus have 
an immense range in latitnae ; and as Cook, who must have bt^en well 
acquainted with the species, found it at Kerguelen Land, no less than 140® 
in longitude. 

t Voyages of the Adventure and Beagle, vol. i. p. 363. — It appears that sea- 
weed grows extremely quick. Mr. Stephenson found (Wilson's Voyage 
round Scotland, vol. ii. p. 228) that a rock uncovered only at spring-tides, 
which had been chiselled smooth in November, on the following May, that 
is within six months afterwards, was thickly covered with Fucus digitatus 
two feet, and F, esculcntus six feet, in length. 
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greater depth of forty-five fathoms. The beds of this sea-weed, 
even when of not great breadth, make excellent natural floating 
breakwaters. It is quite curious to see, in an exposed harbour, 
how soon the waves from the open sea, as they travel through 
the straggling stems, sink in Iieight, and pass into smooth 
water. 

The number of living creatures of all Orders, whose existence 
intimately depends on the kelp, is wonderful. A great volume 
might be written, describing tlie inhabitants of one of these beds 
of sea-weed. Almostlall the leaves, excepting those that float on 
the surface, are so thickly incrusted with corallines as to be of a 
white colour. We find exquisitely delicate structures, some in- 
habited by simple hydra-like polypi, others by more organwed 
kinds, and beautiful compound Ascidiie. On the leaves, also, 
various patellifojjn ^ells, Trochi, uncover€Ml molluscs, and somt* 
bivalves are attached. Innumerable Crustacea frequent every 
part of the plant. On shaking the great entangled roots, a pile 
of small fish, shells, cuttle-fish, crabs of all orders, sea-eggs, star- 
fish, beautiful Holuthuriaj, Planaria?, and crawling nereHlous 
animals of a multitude of forms, all fall out together. Often as 
I recurred to a branch of the kelp, I never failed to discover 
animals of new and curious structures. In Chiloe, where the 
kelp does not thfive very well, the numerous shells, corallines, 
and Crustacea are absent ; but there yet remain a few of the 
Fliistraceae, and some compound Ascidiae ; the latter, however, 
are of different species from those in Tierra del Fuego ; we 
here see the fucus possessing a wider range than the animals 
which use it as an abode. I can only compare these great 
aquatic forests of the southern hemisphere, with the terrestrial 
ones in the intertit»pical regions. Yet if in any country a forest 
was destroyed, I do not believe nearly so many species of animals 
would perish as would here, from the destruction of the kelp. 
Amidst the leaves of this plant numerous species of fish live, 
which nowhere else could find food or slielter ; with their destruc- 
tion the many cormorants and other fishing birds, the otters, 
seals, and porpoises, would soon perish also; and lastly, the 
Fuegian savage, the miserable lord of this miserable land, would 
redouble his cannibal feast, decrease in numbers, and perhaps 
cease to exist. 
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June Sth . — We weighed anchor early in the morning and left 
Port Famine. Captain Fitz Roy determined to leave the Strait 
of Magellan by the Magdalen Channel, which had not long been 
discovered. Our course lay due south, down that gloomy pas- 
sage which I have before alluded to, as appearing to lead to 
another and worse world. The wind was fair, but the atmos- 
phere was very thick ; so that we missed much curious scenery. 
The dark ragged clouds were rapidly driven over the mountains, 
from their summits nearly down to their bi ses. The glimpses 
which we caught through the dusky mass, were highly interest- 
ing ; jagged points, cones of snow, blue glaciers, strong outlines, 
marked on a lurid sky, were seen at different distances and heights. 
In the midst of such scenery we anchored at Cape Turn, close 
to IMount Sarmiento, which was then hidden in the clouds. At 
the biise of the lofty and almost perpendicuhir sides of our little 
cove there was one deserted wigwam, and it alone reminded us 
that man sometimes wandered into these desolate regions. But 
it would be difficult to imagine a scene where he seemed to have 
fewer claims or less authority. The inanimate works of nature — 
rock, ice, snow, wind, and water — all warring with each other, 
yet combined against man — here reigned in absolute sovereignty. 

' Jf/ue 9fh , — In the morning we were deliglited by seeing the 
veil of mist gradually rise from Sarmiento. and display it 
to our view. This mountain, which is one of the highest in 
Tierra del Fuego, lias an altitude of 6800 feet. Its base, for 
about an eighth of its total height, is clothed by dusky woods, 
and above this a field of snow extends to the summit. These 
vast piles of snow', w hich never melt, and seem destined to last 
as long as the, world holds together, present a noble and even 
sublime spectacle. The outline of the mountain was admirably 
clear and defined. Owing to the abundance of light reflected 
from the white and glittering surface, no shadows w^ere cast on 
any part ; and those lines which intersected the sky could alone 
be distinguished : henc^ the mass stood out in the boldest relief. 
Several glaciers descended in a winding course from the upper 
great expanse of snow to the sea-coast : they may be likened to 
great frozen Niagaras ; and perhaps these cataracts of blue ice 
are full as beautiful as the moving ones of water. By night w^e 
reached the western part of the channel ; but the water was so 

R 
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deep that no anchorage could be found. We were in consequence 
obliged to stand olF and on in this narrow arm of the sea, during 
a pitch-dark night of fourteen hours long. 

June 10/A. — In the morning we made the best of our way 
into the open Pacific. The Western coast generally consists of 
low, rounded, quite barren hills of granite and greenstone. Sir 
J. Narborough called one part South Desolation, because it is 
so desolate a land to behold f ’ and well indeed might he say so. 
Outside the main isl \nds, there are numberless scattered rocks on 
which the long swell of the open ocean incessantly rages. We 
passed out between the East and West Furies; and a little far- 
ther northward there are so many breakers that the sea is called 
the Milky Way. One sight of such a coast is enough to make a 
landsman dream for a week about shipwrecks, peril, and death ; and 
with this sight we bade farewell for ever to Tierra del Fuego. 


The following discussion on the climate of the southern parts 
of the continent with relation to its productions, on the snow- 
line, on the extraordinarily low descent of the glaciers, and 
on the zone of perpetual congelation in the antarctic islands, may 
be passed over by any one not interested in these curious sub- 
jects, or the final recapitulation alone may be read. I shall, 
however, here give only an abstract, and must refer for details 
to the Thirteenth Chapter and the Appendix of tlie former 
edition of this work. 

On the Climate and Productions of Tierra del Fuego and 
of the South-west Coast . — The following table gives the mean 
temperature of Tierra del Fuego, the Falkland Islands, and, for 

Sommer Winter Mean of Summer 

Temp. T«*mp. and Winter. 

50° 33^*08 4l®*54 

51 — 

59 ‘54 39 *2 49 *37 


comparison, that of Dublin : — 

Latitude. 

Tierra del Fuego . . 53° 38'S. 

Falkland Islands • . 51 30 S. 
Dublin • . . . 53 21 N. 


Hence we see that the central part of Tierra del Fuego is 
colder in winter, and no less than less hot in summer, than 
Dublin. According to Von Buch the mean temperature of 
July (not the hottest month in the year) at Saltenfiord in Nor- 
way, is as high as 5V,S, and this place is actually 13° nearer 
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the pole thjin Port Famine !* Inhospitable as this climate 
appears to our feelings, evergreen trees flourish luxuriantly under 
it. Humming-birds may be seen sucking the flowers, and parrots 
feeding on the seeds of the Winter's Bark, in lat. S. I have 
already remarked to what a degree the sea swarms with living 
creatures ; and the shells (such as the Patellae, Fissurellae, Chitons, 
and Barnacles), according to Mr. G. B. Sowerby, are of a much 
larger size, and of a more vigorous growth, than the analogous 
species in the northern hemisphere. A large Voluta is abundant 
in s<juthern Tierra del Fuego and the Falkland Islands. At 
Bahia Blanca, in lat 39° S., the most abundant shells were three 
species of Oliva (one of large size), one of two Volutas, and a 
Terebra. !Now these are amongst the best characterised tropical 
forms. It is doubtful whether even one small species of Oliva 
exists on the southern shores of Europe, and there are no species of 
the two other genera. If a geologist were to find in lat. 39^ on 
the coast of Portugal, a bed containing numerous shells belonging 
to three species of Oliva, to a Voluta and Terebra, he would 
probably assert that the climate at the period of their existence 
must have been tropical ; but judging from South America, such 
an inference might be erroneous. 

The equable, humid, and windy climate of Tierra del P'uego 
extends, with only a small increase of heat, fi[>r many degrees 
along the west coast of the continent, /rhe forests, for 600 
miles nortliward of Cape Horn, liave a veiy similar aspect. As 
a proof of the equable climate, even for 300 or 400 miles still 
further northward, I may mention that in Chiloe (corresponding 
in latitude with the northern parts of Spain) the peach seldom 
produces fruit, whilst strawberries and apples thrive to perfec- 
tion. Even the crops of barley and wheat t are often brought 
into the houses to be dried and ripened. At Valdivia (in the 
same latitude of 40°, with Madrid) grapes and figs ripen, but are 
not common ; olives seldom ripen even partially, and oranges 

♦ With respect to Tierra del Fuei^o, the results are deduced from the 
observations by Capt. King (Geographical Journal, 1830), and those taken 
on board the Ileagfe. For the Falkland Islands, I am indebtetl to Capt 
Sulivan for the mean of the mean temperature (reduced from careful ob- 
servation at midnight 8 a.m., noon, and 8 p.m.) of the lljree hottest mouths, 
viz. December, January, and February. The temperature of Dublin is 
taken from Barton. 

t Agiieros, Descrip. Hist, de la Prov. de Chilot', 1791, p. 94. 

R 2 


244 


HEIGHT OP SNOW-LINE. 


[chap. XI* 


not at all. These fruits, in corresponding latitudes in Europe, 
are well known to succeed to perfection ; and even in this con- 
^ tinent, at the Rio Negro, under nearly the same parallel with 
Valdivia, sweet potatoes (convolvulus) are cultivated ; and 
grapes, figs, olives, oranges, water and musk melons, produce 
abundant fruit. Although the humid and equable climate of 
Chiloe, and of the coast northward and southward of it, is so un- 
favourable to our fruits, yet the native forests, from lat. 45° to 
38°, almost rival in luxuriance those of the glowing intertropical 
regions. Stately trees of many kinds, with smooth and highly 
coloured barks, are loaded by parasitical monocotyledonous 
plants ; large and elegant ferns arc numerous, and arborescent 
grasses entwine the trees into one entangled mass to the height 
of thirty or forty feet above the ground. Palm-trees grow in 
lat. 37°; an arborescent grass, very like a bamboo, in 40° ; and 
another closely allied kind, of great length, but not erect, flou- 
rishes even as far south as 45° 8. 

An equable climate, evidently due to the large area of s(‘a 
compared with the land, seems to extend over the grejiter part of 
the southern l einisphere ; and as a consequence, the vegetation 
partakes of a semi-tropical character. Tree-ferns thrive luxuri- 
antly in Van Diemen’s Land (lat. 45°), and I measured one 
trunk no less than six feet in circumference. An arborescent 
fern was found by Forster in New Zealand in 46°, where onrhi- 
deous plants are parasitical on the trees. In the Auckland 
Islands, ferns, according to Dr. Dieffenbach,* have trunks so 
thick and high that they may be almost called tree-ferns ; and 
in these islands, and even as far south as lat. 55° in the IMac- 
quarrie Islands, parrots abound. 

On the Height of the SnowMne^ and on the Descent of the 
Glaciers^ in South America, — For the detailed authorities for 
the following table, I must refer to the former edition ; — 

Latitude. ofSnoV.Un?‘ ObMrver. 

Equatorial region ; mean result 1&,748 Humboldt. 

Bolivia, lat. 16° to 1 80S, . , 17,000 Pentland. 

Central Chile, lat. 33° S. . , 1 4, dOO to 1.6,000 Gillies, and the Author. 

Chiloe, lat. 41° to 43° S. , . 6,000 Officers of the Beagle^ and the Author. 

Tierra del Puego, 54° S. , . 3,500 to 4,000 King. 

As the height of the plane of perpetual snow seems cliicfly to 

* See the German Translation of this Journal : and for the other facts 
Mr. Brown’s Appendix to Flinders’s Voyage. 
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be determined by the extreme heat of the summer, rather than 
by the mean temperature of the year, we ought not to be sur- 
prised at its descent in the Strait of Magellan, where the sum- 
mer is so cool, to only 3500 or 4000 feet above the level of the 
sea ; although in Norway, we must travel to between lat. 67® 
and 70° N., that is, about 14® nearer the pole, to meet with 
perpetual snow at this low level. The difference in height, 
namely, about 9000 feet, between the snow-line on tlie Cordil- 
lera behind Chiloe (with its highast points ranging from only 
5600 to 7500 feet) and in central Chile* (a distance of only 9" 
of latitude), is truly wonderful. The land^froin the southward 
of Chiloe to near Concepcion (lat. 37®), is hidden by one dense 
forest dripping with moisture. The sky Ls cloudy, and we have 
seen how' badly the fruits of southern Europe succeed. In 
central Chile, on the other hand, a little northward of Con- 
cepcion, the sky is generally clear, rain does not fall for the 
seven summer montlis, and southern European fruits succeed 
admirably ; and even the sugar-cane has been cultivated.f No 
doubt the plane of perpetual snow undergoes ^he above remark- 
able flexure of 9000 feet, unparalleled in othei* parts of the 
world, not far from tlie latitude of Concepcion, where the land 
ceases to be coven^d with forest-trees ; for trees in South America 
indicate a rainy climate, and rain a clouded sky and little heat 
in summer. 

The descent of glaciers to the sea must, I conceive, mainly 
depend (subject, of course, to a proper supply of snow in the 
upper region) on the lowness of the line of perpetual snow on 
steep mountains near tlie coast. As the snow-line is so low in 
Tierra del Fuego, Ave might have expected that many of the 
glaciers would have reached the sea. Nevertheless I was asto- 
nished when I first saw a range, only from 3000 to 4000 feet in 
height, in the latitude of Cumberland, with every valley filled 

* On the Cordillera of central Chile, I believe the snow-line varies ex- 
ceedingly in height in difierent summers. I was assured that during one 
very dry and long summer, all the snow disappeared from Aconcagua, 
although it attains the prodigious height of 23,000 feet It is probable that 
much of the snow at these great heights is evaporated, rather than thawed. 

t Miers’s Chile, vol. i. p. 415. It is said that the sugar-cane grew at 
Ingenio, lat 32^ to 33^, but not in sufficient quantity to make the manufacture 
profitable. In the valley of Qulllota, south of Ingenio, I saw some large 
date palm-trees. 
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with streams of ice descending to the sea-coast. Almost every 
arm of the sea, which penetrates to the interior higher chain, 
not only in Tierra del Fuego, but on the coast for 650 miles 
northwards, is terminated by “ tremendous and astonishing gla- 
ciers,” as described by one of the officers on the survey. Great 
masses of ice frequently fall from these icy cliffs, and the crash 
reverberates likq the broadside of a man-of-war, through the 
lonely channels. These falls, as noticed in the last chapter, pro- 
duce great waves which break on the adjoining coasts. It is 
known that earthquakes frequently cause masses of earth to fall 
from sea-cliffs : how terrific, then, would be the effect of a severe 
shock (and such occur here*) on a body like a glacier, already 
in motion, and traversed by fissures ! I can readily believe that 
the water would be fairly beaten back out of the deepest channel, 
and then returning with an overwhelming force, would whirl 
about huge masses of rock like so much chaff. In Eyre’s Sound, 
in the latitude of Paris, there are immense glaciers, and yet the 
loftiest neighbouring mountain is only 6200 feet high. In this 
Sound, about fifty icebergs were seen at one time floating out- 
wards, and ond of them must have been af least 168 feet in total 

40® 40'. 


—50'. 


ocr. 

* Bulkeley's and Cummin » Faithful Narrative of the Loss of the Wager, 
The earthquake happened August 25, 1741. 
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height. Some of the icebergs were loaded with blocks of no 
inconsiderable size, of granite and other rocks, different from the 
clay-slate of the surrounding mountains. The glacier furthest 
from the Pole, surveyed during the voyages of the Adventure 
and Beagle, is in lat. 46° 50', in the Gulf of Penac It is 15 
miles long, and in one part 7 broad, and descends to the sea- 
coast. But even a few miles northward of this glacier, in the 
Laguna de San Rafael, some Spanish missionaries • encountered 

many icebergs, some great, some small, and others middle- 
sized,” in a narrow arm of the sea, on the 22nd of the month 
corresponding with our June, and in a latitude corresponding 
with that of the Lake of Geneva ! 

In Europe, the most southern glacier which comes down to the 
sea is met with, according to Von Buch, on the coast of Norway, 
in lat. 67°. Now this is more than 20° of latitude, or 1230 
miles, nearer the pole than the Laguna de San Rafael. The 
position of the glaciers at this place and in the Gulf of Penas, 
may be put even in a more striking point of view, for they de- 
scend to the sea-coast, within 7^° of latitude, or 450 miles, of a 
harbour, where three species of Oliva, a Voluta, and a Terebra, 
are the commonest shells, w ithin less than 9^ from where palms 
grow, within 4^° of a region w here the jaguar and puma range 
over the plains, less than 2]^® from arborescent grasses, and 
(looking to the westward in the same hemisphere) less than 2^ 
from orchideous parasites, and wdthin a single degree of tree- 
ferns ! 

These flicts are of high geological interest with respect to the 
climate of the northern hemisphere, at the period when boulders 
were transported. I wdll not here detail how^ simply the theory of 
icebergs being charged with fragments of rock, explains the origin 
and position of the gigantic boulders of eastern Tierra del Fuego, 
on the high plain of Santa Cruz, and on the island of Chiloe. 
In Tierra del Fuego, the greater number of boulders lie on the 
lines of old sea-channels, now converted into dry valleys by the 
elevation of the land. They are associated with a great unstrati- 
fied formation of mud and sand, containing roundeil and angular 
fragments of all sizes, which has originated f in the repeated 

♦ Agiieros, Desc. Hist, de Chiloe, p. 2‘27. 

t Geological Transactions, vol. vi. p. 415, 
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ploughing up of the sea-bottom by the stranding of icebergs, and 
by the matter transported on them. Few geologists now doubt 
that those erratic boulders wJiich lie near lofty mountains, Jiave 
been pushed forward by the glaciers themselves, and that those 
distant from mountains, and embetlded in subaqueous deposits, 
have been conveyed thither either on icebergs, or frozen in coast- 
ice. The connecdon between the transportal of boulders and the 
presence of ice in some form, is strikingly shown by their geo- 
graphical distribution over the earth. In South America they 
are not found further than 48^ of latitude, measured from the 
southern pole ; in North America it appears that the limit of 
their transportal extends to o3^°from the northern pole; but in 
Europe to not more than 40^ of latitude, measured from the 
same point. On the other hand, in the intertropical parts of 
America, Asia, and Africa, they have never been observed ; nor 
at the Cape of Good Hope, nor in Australia.* 

On the Climate and Productions of the Antarctic Islands , — 
Considering the rankness of the vegetation in Tierra del Fuego, 
and on the coast northward of it, the condition of the islands south 
and south-west of America is truly surprising. Sandwich Land, 
in the latitude of the north part of Scotland, was found by Cook, 
during the hottest month of the year, covered many fathoms 
thick with everlasting snow and there seems to be scarcely any 
vegetation. Georgia, an island 96 miles long and 10 broad, in 
the latitude of Yorkshire, ‘‘ in the very height of summer, is in 
a manner wholly covered with frozen snow.” It can boast only 
of moss, some tufts of grass, and wild burnet : it lias only one 
land-bird {Anthus correnderd), yet Iceland, which is 10° nearer 
the pole, has, according to Mackenzie, fifteen land-birds. The 
South Shetland Islands, in the same latitude as the southern half 
of Norway, possess only some lichens, moss, and a little grass ; 
and Lieut. Kendall f found the bay, in which he was at anchor, 
beginning to freeze at a period corresponding with our 8th of 
September. The soil here consists of ice and volcanic ashes 

* I have given details ( the first, I believe, published) on this subject in the 
first edition, and in the Appendix to it. I have there shown that the appa- 
rent exceptions to the absence of erratic boulders in certain hot countries, 
are due to erroneous observations : several statements there given, I have 
since found confirmed by various authors. 

t Geographical Journal, 1830, pp. C5, 66. 
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iiiterstratified ; and at a little depth beneath the surface it must 
remain perpetually congealed, for Lieut. Kendall found the body 
of a foreign sailor wliich had long been buried, with the flesh 
and all the features perfectly preserved. It is a singular fact, 
that on the two great continents in the northern hemisphere, 
(but not in the broken land of Europe between them), we have the 
zone of perpetually frozen under-soil in a low latitude — namely, 
in 56^ in North America at the depth of three feet,* and in 
62^ in Siberia at the depth of twelve to fifteen feet— as the result 
of a directly opposite condition of things, to those of the southern 
hemisphere. On the northern continents, the winter is rendered 
excessively cold by the radiation from a large area of land into 
a clear sky, nor is it moderated by the warmth-bringing currents 
of the sea ; the short summer, on the other hand, is hot. In the 
Southern Ocean the winter is not so excessively cold, but the 
summer is far less hot, for the clouded sky seldom allows the sun 
to warm the ocean, itself a bad absorbent of heat ; and hence the 
mean temperature of the year, which regulates the zone of per- 
petually congealed under-soil, is low. It is evident that a rank 
vegetation, which does not so much require heat as it does pro- 
tection from intense cold, would approach much nearer to this 
zone of perpetual congelation under the equable climate of the 
southern hemisphere, than under the extreme climate of the 
northern continents. 

The case of the sailor s body perfectly preserved in the icy soil 
of the South Shetland Islands (lat. 62° to 63^ S.), in a rather lower 
latitude than that (lat. 64° N.) under which Pallas found the 
frozen rhinoceros in Siberia, is very interesting. Although it is 
a fallacy, as I have endeavoured to show in a former chapter, to 
suppose that the larger quadrupeds require a luxuriant vege- 
tation for their support, nevertheless it is important to find in 
the South Shetland Islands, a frozen under-soil within 360 miles 
of the forest-clad islands near Cape Horn, where, as far as the 
hulk of vegetation is concerned, any number of great quadrupeds 
might be supported. The perfect preservation of the ciircasses 
of the Siberian elephants and rhinoceroses is certainly one of the 
most wonderful facts in geology; but independently of the 

* Richardson's Append, to Back’s Exped., and Humlwldt’s Fragin. Asiat., 
tom. ii. p. 380. 
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imagined difficulty of supplying them with food from the adjoin- 
ing countries, the whole case is not, I tliink, so perplexing as it 
has generally been considered. The plains of Siberia, like those 
of the Pampas, appear to have lK‘en formed under the sea, into 
which rivers brought down the bodies of many animals ; of the 
greater number of these, only the skeletons have been preserved, 
but of others the perfect carcass. Now it is known, that in the 
shallow sea on thV-^rctic coast of America the bottom freezes,* 
and does not thaw in sjiring so soon as the surface of the land ; 
moreover at greater depths, where the bottom of the sea does not 
freeze, the mud a few feet beneath the top layer might remain even 
in summer below as is the case on tlie land with the soil at 
the depth of a few fi^et. At still greater depths, the temperature of 
the mud and water would probably not be low enough to pre- 
serve the flesh ; and hence, carcasses drifted beyond the shallow 
parts near an arctic coast, would have only their skeletons pre- 
sented : now in the extreme northern parts of Siberia bones are 
infinitely numerous, so that even islets are said to be almost 
composed of then\,;t and those islets lie no less than ten degrees 
of latitude north of the place where Pallas found the frozen 
rhinoceros. On the other hand, a carcass washed by a flood into 
a shallow part of the Arctic Sea, wtQuld be preserved for an inde- 
finite period, if it were soon afterwards covered with mud, suffi- 
ciently thick to prevent the heat of the summer-water penetrat- 
ing to it ; and if, when the sea-bottom was upraised into land, 
the covering was sufficiently thick to prevent the heat of the 
summer air and sun thawing and corrupting it. 

JRecapitulation . — I will recapitulate the principal facts with 
regard to the climate, ice-action, and organic productions of the 
southern hemisphere, transposing the places in imagination to 
Europe, with which we are so much better acquainted. Then, 
near Lisbon, the commonest sea-shells, namely, three species of 
Oliva, a Voluta and Terebra, would have a tropical character. In 
the southern provinces of France, magnificent forests, intwined 
by arborescent grasses and with the trees loaded with parasitical 
plants, would hide the face of the land. The puma and the 

* Messrs. Dcase and Simpson, in Geograph. Joum., vol. viii. pp. 218 
and 220. 

t Cuvier (Osseraens Fossiles, tom. i. p. 151), from Billing’s Voyage. 
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jaguar would haunt the Pyrenees. In the latitude of Mont 
Blanc, but on an island as far westward as central North America, 
tree-ferns and parasitical Orchideae would thrive amidst the thick 
woods. Even as far north as central Denmark, humming-birds 
would be seen fluttering about delicate flowers, and parrots feed- 
ing amidst the evergreen woods ; and in the sea there, we should 
have a Voluta, and all the shells of large size and vigorous 
growth. Nevertheless, on some islands only ^/dO miles northward 
of our new Cape Horn in Denmark, a carcass buried in the 
soil (or if washed into a shallow sea, and covered up with 
mud) would be preserved perpetually frq^en. If some bold 
navigator attempted to penetrate northward of these islands, he 
would run a thousand dangers amidst gigantic icebergs, on some 
of which he would see great blocks of rock borne far away 
from their original site. Another island of large size in the 
latitude of southern Scotland, but twice as far to the west, would 
be ‘‘ almost wdiolly covered with everlasting snow,’* and would 
have each bay terminated by ice-cliffs, whence great masses 
would be yearly detached : this island would boast only of a 
little moss, grass, Jind burnet, and a titlark would be its only 
land inhabitant. From our new Cape Horn in Denmark, a chain 
of mountains, scarcely half the height of the Alps, w’^ould run in 
a straight line due southward ; and on its western flank every 
deep creek of the sea, or fiord, would end in bold and astonish- 
ing glaciers.’’ These lonely channels w^ould frequently rever- 
berate with the falls of ice, and so often would great waves rush 
Iilong their coasts ; numerous icebergs, some as tall as cathedrals, 
and occasionally loaded with “ no inconsiderable blocks of rock,” 
would be stranded on the outlying islets ; at intervals violent 
earthquakes would shoot prodigious masses of ice into the waters 
below. Lastly, some Missionaries attempting to penetrate a long 
arm of the sea, would behold the not lofty surrounding moun- 
tains, sending down their manv grand icy streams to the sea- 
coast, and their progress in the boats would be checked by the 
innumerable floating icebergs, some small and some great ; and 
this would have occurred on our tw^enty-second of June, and 
where the Lake of Geneva is now spread out !* 

* In the former edition and Appendix, I have given some fkcts on the 
transportal of erratic boulders and icebergs in the Antarctic Ocean. This 
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CHAPTER XII. 

Valparaiso — Excunrion to the foot of the Andes— Structure of the land — 
Ascend the Bell o>^uiIlota— Shattered masses of greenstone— Immense 
valleys — Mines— State of miners — Santiago— Hot-baths of Cauqueiies - 
Gold-mines— Grinding-mills — Perforated stones — Habits of the Puma — 
El Turco and Tapacolo — Humming-birtls. 


CENTRAL CHILE. 

July 2Zrd . — The Ileagle anchored late at night in the bay of 
Valparaiso, the chief seaport of Cliile. When morning came, 
every^ thing appeared delightful. After Tierra del Fuego, the 
climate felt quite delicious — the atmosphere so dry, and the 
heavens so clear and blue with the sun shining brightly, that all 
nature seemed spaarkling with life. The view from the anchor- 
age is very pretty. The town is built at the very foot of a range 
of hills, about 1600 feet high, and rather steep. From its posi- 
tion, it consists of one long, straggling street, which runs parallel 
to the beach, and wherever a ravine comes down, the houses are 
piled up on each side of it. The rounded hills, being only par- 
tially protected by a very scanty vegetation, are worn into num- 
berless little gullies, which expose a singularly bright red soil. 
From this cause, and from the low whitewashed houses with tild 

subject has lately been treated excellently by Mr. Hayes, in the Boston 
Journal (vol. iv. p. 426). The author does not appear aware of a case pub- 
lished by me (Geographical Journal, vol. ix. p. 528), of a gigantic boulder 
embedded in an iceberg in the Antarctic Ocean, almost certainly one hundred 
miles distant from any land, and perhaps much more distant. In the Ap- 
pendix I have discussed at length, the probability (at that time hardly 
thought of) of icebergs, when stranded, grooving and polishing rocks, like 
glaciers. This is now a very commonly received opinion ; and 1 cannot 
still avoid the suspicion that it is applicable even to such cases as that of Uie 
Jura. Dr. Richardson has assured me, that the icebergs off North America 
push l)efore them pebbles and sand, and leave the submarine rocky^ flats 
quite bare ; it is hardly possible to doubt that such ledges must be polished 
and scored in the direction of the set of the prevailing currents. Since 
writing that Appendix, I have seen in North Wales (London Phil. Mag., 
vol. xxi. p. 180) the adjoining action of glaciers and of floating icebergs. 
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roofs, the view reminded me of St. Cruz in Teneriffe. In a 
north-easterly direction there are some fine glimpses of the 
Andes : but these mountains appear much grander when viewed 
from the neighbouring hills ; the great distance at which they 
are situated, can then more readily be perceived. The volcano 
of Aconcagua is particularly magnificent. This huge and irre- 
gTilarly conical mass has an elevation greater than that of Chim- 
borazo ; for, from measurements made by tKe officers in the 
Beagle, its height is no less than 23,000 fet^. The Cordillera, 
however, viewed from this point, owe the greater part of their 
beauty to the atmosphere through which they are seen. When 
the sun was setting in the Pacific, it was •admirable to watch 
how clearly their rugged outlines could be distinguislied, yet 
how varied and how delicate were the shades of their colour. 

I hafi the good fi)rtune to find living here Mr. Richard Cor- 
field, an old schoolfellow and friend, to whose hospitality and 
kindness I was greatly indebted, in having afforded me a most 
pleasant residence during the Beagle’s stay in Chile. The im- 
mediate neighbourhood of Valparaiso is not very productive to 
the naturalist. During the long summer the wind blows steadily 
from the southwanl, and a little off shore so that rain never 
falls ; during the three winter months, however, it is suffici- 
ently abundant. The vegetation in consequence is very scanty : 
except in some deep valley.s, there are no trees, and only a 
little grass and a few low^ bushes are scattered over the less 
steep parts of the hills. When we reflect, that at the distance of 
350 milei? to the south, this side of the Andes is completely 
hidden by one impenetrable forest, the contrast is very remark- 
able. I took several long walks wdiile collecting objects of na- 
tural history. The country is pleasant for exercise. There are 
many very beautiful flowers ; and, as in most other dry climates, 
the plants and shrubs possess strong and peculiar odours — even 
one’s clothes by brushing through them became scented. I did 
not cease from wonder at finding each succeeding day as fine as 
the foregoing. What a difference does climate make in the en- 
joyment of life ! How opposite are the sensations when viewing 
black mountains half-enveloped in clouds, and seeing another 
range through the light blue haze of a fine day ! The one for a 
time may be very sublime ; the other is all gaiety and happy life. 
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Augmt 14<A, — I set out on a excursion, for the pur- 

pose of geologising the basal jmrts of the Andes, whicli alone at 
this time of the year are not shut up by the winter snow. Our 
first day's ride was 4 >orthward along the sea-coast. After dark 
we reached the Hacienda of Quintero, the estate which formerly 
belonged to Lord Cochrane. My object in coming here was to 
see the great bed^ of shells, which stand some yards above the 
level of the sea, •nd are burnt for lime. The proofs of the ele- 
vation of this who^ line of coast are unequivocal : at the height 
of a few hundred feet old-lookmg shells are numerous, and I found 
some at 1 300 feet. These shells either lie loose on the surface, 
or are embedded in a reddish-black vegetable mould. I was 
much surprisai to find under the microscope that this vegetable 
mould is really marine mud, full of minute particles of organic 
bodies. 

loM. — We returned towards the valley of Quillota. The 
country was exceedingly pleasant ; just such as poets would call 
pastoral : green open lawns, se[mrated by small valleys with 
rivulets, and the cottages, we may suppose of the shepherds, scat- 
tered on the hillsides. We were obliged to cross the ridge of 
the Chilicauquen, \t its base there were many fine evergreen 
forest-treeSf but these nourished only in the ravines, where there 
was running wat^r. Any person who had seen only the country 
near Valparaiso, would never have imagined that there had 
been such picturesque sjiots in Chile. As soon as we reached 
the brow of the Sierra, the valley of Quillota was immediately 
under our feet. The prospect was one of remarkable artificial 
luxuriance. The valley is very broad and quite fiat, and is thus 
easily irrigated in all parts. The little square gardens are 
crowded with orange and olive trees, and every sort of vegetable. 
On each side huge bare mountains rise, and this from the con- 
trast renders the patchwork valley the more pleasing. Who- 
ever called Valparaiso” the Valley of Paradise,” must have 
been thinking of Quillota. W« crossed over to the Hacienda de 
San Isidro, situated at the very foot of the Bell Mountain. 

Chile, as may be seen in the maps, is a narrow strip of land 
between the Cordillera and the Pacific ; and this strip is itself 
traversed by several mountain-lines, which in this part run paral- 
lel to the great range. Between these outer lines and the main 
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Cordillera, a succession of level basins, generally opening into 
each other by narnjw passages, extend far to the southward : in 
these, the principal towns are situated, as San Felipe, Santiago, 
San Fernando. These basins or plains, toother with the trans- 
verse flat valleys (like that of Quillota) which connect them with 
the coast, 1 have no doubt are the bottoms of ancient inlets and 
deep bays, such as at the present day intersect every part of 
Tierra del Fuego and the western coast. Cj^Ie must formerly 
have resembled the latter country in the conf%uration of its land 
and water. The resemblance was occasionally shown strikingly 
when a level fog-bank covered, as with a mantle, all the lower 
parts of the country : the w'hite vapour curling into the ravines, 
beautifully represented little coves and bays ; and here ayd there 
a solitary hillock peeping up, showed that it had formerly stood 
there as an islet. The contrast of these flat valleys and basins 
with the irregular mountains, gave the scenery a character which 
to me mis new and very interesting. 

F rom the natural slope to seaward of these plains, they are very 
easily irrigated, and in consequence singularly fertile. Without 
this process the laud would produce scarcely ar/}' thing, for during 
the whole summer the sky is cloudless. The mountains and hills 
are dotted over with bushes and low trees, and excepting these 
the vegetiition is very scanty. Each landowner in tlie vali^iy 
possesses a certain portion of hill-counti*}', w here his half-wild 
cattle, in considerable numbers, manage to find sufficient pasture. 
Once every year there is a grand ‘‘ rodeo,” when all the cattle 
are driven down, counted, and marked, and a certain number 
separated to be fattened in the irrigated fields. Wheat is exten- 
sively cultivated, and a good deal of Indian corn : a kind of bean 
is, however, the staple article of food for the common labourers. 
The orchards produce an overflowing abundance of peaches, figs, 
and grapes. With all these advantages, the inhabitants of the 
country ought to be much more prosperous than they are. 

— The mayor-domo of the Hacienda was good enough to 
give me a guide and fresh horses ; and in the morning we set out 
to ascend tlie Cainpana, or Bell Mountain, which is 6400 feet 
high. The paths were very bad, but both the geology and scenery 
amply repaid the trouble. We reached, by the evening, a spring 
called the Agua del Guanaco, w^hich is situated at a great height. 
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This must be an old name, for it is very many years since a gua- 
naco drank its waters. During the ascent I noticed that nothing 
but bushes grew on the northern slope, whilst on the southern 
slope there was a liamboo about fifteen feet high. In a few 
places there were palms, and I was surprised to see one at an 
elevation of at least 4500 feet. These palms art% for their family, 
ugly trees. Th^ stem Is very large, and of a curious form, 
being thicker in^'he middle than at the base or top. They are 
excessively numerous in some parts of Chile, and valuable on ac- 
count of a sort of treacle made from the sap. On one estate near 
Petorca they tried to count them, but failed, after having num- 
bered several hundrM thousand. Every year in the early spring, 
in Augtlst, very many are cut down, and when the tnink is lying 
on the ground, the crown of leaves is lopped ofi’. I'he sap then 
immediately begins to flow from the upptT end, and continues so 
doing for some months : it is, however, n(*cessiiry that a thin slice 
should be shaved off from that end every morning, so as to ex- 
pose a fresh surface. A gooil tree will give ninety gallons, and 
all this must have been contained in the vessels of the apparently 
<iry trunk. It is said that the sap flows mucli more rpiickly on 
those days when the sun is powerful ; and likewise, that it is ab- 
solutely necessary to take care, in cutting down the tnH», that it 
should fall witli its head upwards on the side of the hill ; for if it 
falls clown tlie slope, scarcely any sap will flow ; although in that 
case one would have thought that the action would have been 
aided, instead of checked, by the force of gravity. Tlie sap is 
concentrated by boiling, and is then called treacde, which it wxy 
much resembles in taste. 

We unsaddled our horses near the spring, and prepared to 
fiass the night. The evening was fine, and the atmosphere so 
clear, that the masts of the vessels at anchor in the bay of Val- 
paraiso, although no less than twenty-six geographical miles 
distant, could be distingulslu^^l clearly ns little black str<*akH. A 
ship doubling the point under sail, apja^arwi jis a bright white 
speck. Anson expn^sses much surprisis hi his voyag€% at the 

dutanee at which hb vmch were lYmovmi] from tiw coast ; but 

he did not sufficiently allow for Che height of tfw land, and the 
great iramparency of the air. 

The setting of the sun was glorious ; the vallf*y» being black. 
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whilst the snowy peaks of the Andes yet retained a ruby tint. 
When it was dark, we made a fire beneath a little arbour of 
bamboos, fried our crharqui (or ilried slips of beef), took our 
mate, and were (juite comfortable. There is an inexpressible 
charm in thus living in the open air. The evening was calm 
and still;— the shrill noise of the mountain bizcacha, and the 
faint cry of a goatsucker, were occasionally to be heard, liesides 
these, few birds, or even insects, fre<]uent tj.ese dry, parched 
mountains. 

Auguat 17/A — In the morning we climbed up the rough mass 
of greenstone which crowns the summit. This rock, as fre- 
quently happens, was much shattercKl and broken into huge 
angular fragments. 1 observed, however, one remarkable cir- 
cuni.stance, namely, that many of the surfaces presented every 
degree of freshness — some appearing as if broken tlie day before, 
whilst on others lichens had either just becoiiie, or had long 
grown, attached. I so fully believe<l that this was owing to the 
frequent earthquake's, that I felt inclinc<l to hurr)’ from below 
each loose pile. As one might very easily be deceived" in a 
fact of this kiiul, 1 doubted its accuracy, untit ascending Mount 
Wellington, in Van Dienum’s Land, w here earthquakes do not 
occur; and tliere I saw the summit of the mountain similarly 
com|M)se<l and similarly shattereil, but all the blocks appeareti 
as if tliey had been hurled into their present [>osition thousands 
of years ago. 

We spent the day on the summit, and I never enjoyeil one 
more thoroughly. Chile, bounded by tlie Andes and the Pa- 
cific, was seen as in a maj). The pleasure frt>m the scener}% in 
itself beautiful, was heightencsi by the many reflections which 
arose from the iiu re view of the ('ampana range with its lesser 
parallel one.s, and of the broad valley of Quillota dir<H'tly inter- 
mH’.ting them. Who can av(»id wondering at the force which ha« 
uphcavefl these mountains, and even more so at the countless 
ages which it must liave reepuret*, to have broken through, re- 
niovcil, and levelled whole masses of them If is well in this 
case, to call to mind the vast shingle and sefiimentary l>e<is of 
Pat'igonia, which, if hea}>e<i on the Conlillera, w'ould increase 
its height hy so many thousaml feet. When in that country, I 
wondered how any luouiiUun-chain could iiave supplied such 
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masses^ and not have been utterly obliterated. We iniuit not now 
reverse the wonder, and doubt whetlier all-powerful time can 
grind down mountains — even thegigantie Cordillera — into gravel 
and mud. 

The appearance of the Amies was diftereiit from that which J 
had expected. The lower line of the snow was of coui-se hori- 
zontal, and to this line tlie even suiniiiits of the range seemed 
quite [)arallel. ^dy at long intervals, a group of ])oints or a 
single cone, shouw where a volcano had existed, or does now 
exist. Hence the ninge rasembled a great solid wall, surmounted 
here and there by a tower, and making a most perfect barrier to 
the countr}\ 

Almost every part of the hill had been drilled by attempts to 
open gold-mines: the rage for mining has left scarcely a spot in 
Chile unexamined. I ^pent the evening as before, talking round 
the fire with ni} two com[)anions. The (Juasos of Chile, who 
correspond to the Gauehos of the Pam})as, are, however, a very 
different set of lK?ings. Chile is the more civilizetl of the two 
countries, and tlie inhabitants, in conseipience, have lost much 
individual character. Gradations in rank are much more 
strongly marked: the Guaso does not by any means consider 
every man his equal ; and I was quite surprised to find that my 
companions did ^not like to eat at the same time with myself. 
This feeling of inequality is a necessary const*quence of the ex- 
istence of an aristocracy of wealth. It is siiid that some few of 
the greater landowners possess from five to ten thousand pounds 
sterling per annum : an inequality of riches which I believe is 
not met with, in any of the cattle-breeding countries eastward of 
the Andes. A traveller does not here meet that unbounded 
hospitality which refuses all payment, but yet is so kindly offered 
that no scruples can be raised in accepting it. Almost every 
house in Ciiile will receive you fur the night, but a trifle is ex- 
pected to be given in the morning; even a rich man will accept 
two or three shillings. The Gauclio, although he may l»e a 
cut-throat, is a gentiemari ; the Guaso is in few respects better, 
but at the same time a vulgar, ordinary fellow. The two men, 
although employed niucli in the same manner, arc different in 
their habits and attire ; and the peculiarities of each are universal 
in their respective countries. The Gaucho seems part of his 



1834 ,] 


QUILLOTA--^AN FFXIPE. 


25d 


horse, and seorns to exert himself excepting when on its back ; 
the Giuiso may be hircKl to work as a labourer in the fields. The 
former lives entirely on animal food ; the latter almost wholly 
on vegetable. We do not here see the wliite boots, the broad 
drawers, and scarlet ehilipa; the picturesfpie costume of the 
Parnpiis. Here, ooinmon trovvsers are protecded by black and 
green worsted leggings. The poncho^ however, is common to 
both. The chief pride of the Guaso lii^ rr his spurs ; which 
are absurdly large. I measured one which was six inches in the 
diameter of the rowel, and the rowel itself contained upwards of 
thirty points. The stirrups are on the same scale, each consist- 
ing of a s(puire, carved block of wo(k1, hoIWw ed out, yet w eigh- 
ing three or four pounds. The Guaso is perhaps more expert 
with the lazo than tiui Gaucho ; but, from the nature of the 
eourifry, lie does not know" the use of the bohts. 

Antjmt IS///. — We descendt‘fl the mountain, and pjissed some 
beautiful little spots, with rivulets and fine trees. Having slept 
at the same hacienda as before, we rode during the two succeed- 
ing (lays up the valhw, and passed through (Juillota, w hich is 
more like a collection of imrserx^-gardens than a towm. The 
orchards were beautiful, presenting one mass of peach-blossoms. 

1 siuv, also, in one or two plaet*s the date-jxilm ; it is a most 
stately tree ; and I should tliiiik a group of them in their native 
Asiatic (»r Afric^aii deserts must he superb. We passed likewise 
San Felipe, a pretty straggling town like Qnillota. The valley 
in this part expands into one of those great bays or plains, re;ich- 
ing to the foot of the Conlillera, which have been mentioned as 
foriniiig so curious a part of the scenery of Chile, In the 
evening wo reached the mines of Jajuel, situated in a ravine 
at the fiank of the great chain. I stayed here five days. 
My host, the superintendent of the mine, was a shrewd but 
rather ignorant Cornish miner. He luui iimiTitnl a Spanish 
woman, and did not mean to return liome ; but his admiration 
for tlie mines of Cornwall reiuaiiuHl unbounded. Amongst 
many ntlier questions, be asked me, “ Now- that George Kex is 
dead, how many more of the family of Rexes are yet. alive?*’ 
This Rex certainly must be a relation of the great author Finis, 
who WTote all books ! 

These mines are of copper, and the ore is all shipped to 

s 2 
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Swansea, to be smelted. lienee the mines have an aspect singu- 
larly quiet, as compared to those in P2n^land : here no smoke, 
furnaces, or great steam-engines, disturb the solitude of tl»e sur- 
rounding mountains. 

The Chilian government, or rather tlie old Spanish law, 
tmcourages by every metluHl the searcliing for mines. The 
discoverer may work a mine on any ground, by paying five 
shillings ; and bef^e paying this he may try, even in the garden 
of another man, for twenty days. 

It is now well known that the Chilian method of mining is 
the cheapest. My host says that the two principal improvements 
introdiioeil by foreigners have been, first, reducing by previous 
roasting the copper pyrites — which, being the common ore in 
Cornwall, the English miners were astouiuhnl on their arrival to 
find thrown away as useless: secondly, stamping and washing the 
scoriae from the old furnaces — by which process particles of 
metal are recovered in abundance. I have actually seen mules 
carrying to the coast, for transportation to England, a cargo of 
such cinders. But the first case is much the most curious. The 
Chilian miners weVe so convinced that copper pyrites contained 
not a particle of copper, that they laughe<l at the Englishmen 
for their ignorance, who laughiHl in turn, and bought their 
richest veins for a few dollars. It is very odd that, in a country' 
where mining had been extensively carried on for many years, 
so simple a process as gently roasting the ore to expel the sul- 
phur previous to srncdting it, Itad never been discovered. A few 
improvements have likewise been introduced in some of thesimplu 
machinery ; but even to the present day, water is removed from 
some mines by men carrying it up the shaft in leathern bags ! 

The labouring men work very hard. They have little time 
allowed for their meals, aiul during summer and winter they 
begin when it is light, and leave off at dark. They are pahl one 
pound sterling a month, and their food is given them : this for 
breakfast consists of sixtc>en figs and two small loaves of bread ; 
for dinner, boiled beans ; for supper, broken roasteil whmt grain. 
They scarcely ever taste meat ; as, with the twelve pounds [ler 
annum, they have to clothe themselves, and support their families. 
The miners who work in the mine itself have twenty-five shil- 
lings per month, and are allowed a little charqui. But these 
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iiierj roni(» down from their bleak habitations only once in every 
fortnight or three weeks. 

During niy stay here I thoroughly enjoyed scramlding about 
these huge moiintaiiis. The g<*ology, as might have been ex- 
pecUnl, was \ery interesting. The shattered and baked rocks, 
traversed l)y innumerable dykes of greenstone, showed what com- 
motions had forni(?rly taken place. The scenery was rnucli the 
same as that near the Dell of Quillota — dry barren mountains, 
dotted at intervals by bushes witli a scanty foliage. The cactuses, 
or rather opuntias, were here very numerous. I measured one 
of a splierical figure, which, including the spines, was six 
and four indues in circumference. The height of the common 
cylindrical, branching kind, is from twelve to fifteen feet, and the 
girth (with spiiies) of the branches between three and four feet. 

A heavy fall of snow on the mountains prevented me, during 
the last two days, from making some interesting excursions. 1 
attempted to reach a lake which the inhabitants, from some un- 
acc()unfal>Ie reason, believe to be an arm of the sea. During a 
very dry season, it was proposed to attempt o,ptting a channel 
from it for the sjike of the water, but the padre, after a consulta- 
tion, declared it was too dangerous, as all Chile w'ould be 
inundat(Hl, if, as generally supposed, the lake was connected 
with the Pacific. We ascended to a great height, but becoming 
involved in the snow-drifts failed in reaching this wonderful lake, 
and had some difficulty in returning. I thought we should have 
lost our horses ; for there was no means of guessing how deep the 
drifts were, and the animals, wdien led, could only move by jump- 
ing. The black sky showed tliat a fresh snow-storm was gather- 
ing, and we therefore were not a little glad when we escape<l. 
Dy the lime we rcacIuHl the base the storm commenced, and it was 
lucky for ns that tliis did not happen three hours earlier in the day. 

Atff/ust 2()//i. — We left Jajuel and again crossed the Kasin of 
S. Felipe. The day w as truly Chilian : glaringly bright, an<i the 
atmosphere quite clear. The thick an<l uniform covering of 
ncwdy-fallcn snow rendered the view of (he volwino of Aconcagua 
and the main chain quite glorious. We were now on the nxul 
to Sjintiago, the capital of C’hile. We crosseil the Cerro del 
Talguen. and slept at a little rancho. The liost, talking about 
the slate of Chile as compared to other countries, was very 
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humble : Some see with two eyt^s aud some with one, but for 

my part I do not think that Chile sees with any.” 

August 27///. — After crossing many low liilLs we descended 
into the small land-locktxi plain of G nitron. In the biisins, such 
as this one, which are elevate*! from one thousand to two thou- 
sand f« 3 et above the sea, two species of acacia, which are stunted 
in their forms, and stand wide apart from each other, grow in 
large numbers, ^fhese trees are never found iu*ar the sea-coast ; 
and this gives another characteristic feature to the scener}^ of 
these basins. We crossed a low ridge which separates G nitron 
from the great plain on which Santiago stands. 7'he view was 
here pre-eminently striking : the *k*ad level surface, covertnl in 
parts by woods of acacia, and with the city in the distance, 
abutting horizontally against the base of the Andi^, whose snowy 
peaks were bright with the evening sun. At tlie first glance of 
this view, it was quite evident that the jdaiu rcpres(*nte(l the 
extent of a former inland sea. As soon as we gained the level 
road we pushed our horses into a gallop, and readied the city 
before it was dark. 

I stayed a w i^ek in Santiago and enjoyed myself very much. In 
the morning I rode to various places on the jilain, and in the 
evening dined with several of the English merchants, whose hos- 
pitality at this place is well know'ii. A never- failing smirce of 
pleasure was to ascend the little hillock of rock (St, Jmcia) 
which projects in the middle of the city. The scenery certainly 
is most striking, and, as I have said, y^ry peculiar. I am in- 
forme<l that this same character is common to thc» cities on the 
great Mexican platform. Of tlie town J have nothing to say in 
detail ; it is not so fine or so large as Hiienos Ayres, but is built 
after the same model. I arrived here by a circuit to the north ; 
so I resolved to return to Valparaiso by a rather longer excur- 
sion to the south of the direct roa/l. 

Se])temher — By the middle of the day we arriv/sl at one 
of the snsfwmsion bridges made* of hide, which crosses the Maypn, 
a large turbulent river a few leagues .<«onthw'anl of Santiago. 
These bridges are very poor affairs. The road, following the 
curvature of the suspending ropes, is maiie of bumlles of sticks 
placed close together. It wa.s full of }n>les, and oscillat/'d rather 
fearfully, even with the >veiglit of a man lea/ling his horse, In 
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tlie evening we reaeluMl a comfortable firm-house, where there 
were several very pretty senorita.s. They were much horrified 
at my having entered one of their churches out of mere curiosity. 
They ftsked me, “ ATIiy do you not become a Christian — for our 
religion is certain ? ” I assured them I wivs a sort of Christian ; 
but they would not hear of it— appealing to my own words, 
‘‘ Do not your pailres, your very bishops, marry The absur- 
dity of a bishop having a wife particularly struck them : tliey 
scarcely knew whether to be* most amuswl or horror-struck at 
such an enormity. 

()M. — We proceeflfKl due south, and slept at Rancag^ia. The 
road passed over the level but narrow plain, bounde<l on one side 
by lofty hills, and on the other by the Cordillera. The next day 
Ave turned up the valley of the Rio Cachapual, in which the hot- 
baths of Caur|ueiu*s, long celebrated for their medicinal pro- 
perties, are situated, 'i’he sus|)en.sion l)ridges, in the less fre- 
quented parts, are generally taken down during the winter when 
the rivers are low. Suc!i wjis the case in this valley, and we 
were therefonMibligt'd to cross the stream on hprseback. This is 
rather disagreeable, for the foaming water, though not deep, 
rushes so quickly over the Iml of large rounded stones, that one's 
head beeonies quite confusf‘d, and it is difbeult even to perceive 
whether the horse is moving onwanl or sUimling still. In sum- 
mer, when the snow melts, the torrents are (piite imjmssable ; 
their strengtii arid fury is then extremely grcjit. as might be 
plainly seen by the marks which they had left. We reached the 
baths in tJie evening, and stayed tlierc five days, Ixdng confined 
the tuo last by heavy rain. The buildings consist of a scpiare 
of miserable little hovels, each w ith a single table and bench. 
They are situatcnl in a narrow deep valley just without tlu» 
eentnil Cordillera. It is a quiet, solitary spot, with a goo<l tleal 
of wild beauty. 

The mineral springs of Cauquenes burst forth on a line of 
dislocation, crossing a imiss of stralifiefl rock, the whole of which 
betrays the action of heat. A considerabh? quantity of gas is 
contitmally escaping from the same orifices with the water. 
Tliough the springs are only a few yards apart, they have very 
different temperatures ; and this ap]>ears to he the result of an 
unequal mixture of cold water : for those with the hnvest tern- 
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perature have scarcely any mineral taste. AHer the great earth- 
quake of 1822 the springs ceased, and the water did not return 
for nearly a year. 'They were also much affected by tlie earth- 
quake of 183o; the temperature being suddenly changed from 
118^ to 92°.* It seems probable that mineral waters rising deep 
from the bowels of the earth, would always be more derangwl by 
subterranean disturbances than those nearer the surface. The 
man who Iiad charge of the baths, assured me that in summer the 
water is hotter and more plentiful than in winter. The former 
circumstance I shouhl have expecte<l, from the less mixture, 
during the di*}’^ season, of cold water ; but the latter statement 
appears very vStrange and contradictor)'. The periodical increase 
during the summer, when rain never falls, can, I think, only be 
accounted for by the melting of the snow : yet the mountains 
which are covere<l by snow during that season, are three or four 
leagues distant from the springs. I have no reason to doubt the 
accuracy of my informer, who, having lived on tlie spot for 
several years, ought to be well acquainted w ith the circiimsfance, 
— which, if true, (jerlainly is very curious : for, we must suppose 
that the snow-water, being conducted through porous strata to 
the regions of heat, is again thrown up to tlie surface by the line 
of dislocatetl an^ injecte<i nK?ks at Cauquenes ; and tlie regularity 
of the phenomenon would seem to indicate, that in this district 
heated rock occurred at a depth not very great. 

One day I ro<le up the valley to the farthest inhabitKl spot. 
Shortly above that point, the Cachapual divides into two deep 
tremendous ravines, wdiicli penetrate directly into th<? great range. 
I 8cramb]e<I up a peiiked mountain, probably more than six thou- 
sand feet high. Here, as indeed eveiy'where else, scenes of the 
highest interest presented themselves. It w'a.s by one of these 
ravines, that Pincheira entered Chile and ruvagcnl the neighbour- 
ing country. This is the same man whose attack on an estnncia 
at the Rio Negro I have describe#!. He was a rcn(»ga<Je half- 
ca.st Spaniard, who collected a great body of Indians together 
and established himself by a stream in the Pampas, which place 
none of the forces sent after him could ever discover. From this 
point he used to sally forth, and cro.ssing the Cordillera by pas-ses 
hitherto unattenipted^ he ravaged the farm-houM»s and drove the 
* Caldeleagh, in PhtIo$oph. Transact for 1S36. 
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rattle to Jiis st^cret reiniezvous. Pincheira wa.^ a orfpital liorse* 

iimii, ami lie made all around him equally good, lie invariably 
shot any one ho hesitated to follow him. ywas against this 
man, and other wandering Indian tribes, th^ Rosas waged the 
war of extermination. 

September VMh, — We left the baths of Ca^quenes, and rejoin- 
ing llie main road slept at the Rio Claro. ffroni this place we 
rode to the town of S. Fernando. Refore arriving there, the last 
land docket! basin had expanded into a gre^t plain, which ex- 
tended so far to the south, that the snowy fiftmunits of the more 
distant Andes were .seen as if above the Imrlzon of the sea. S. 
Fernando is forty leagues from J>antiago ;/and it was my farthest 
point southward ; for we here turned at night angles towards the 
coast. We skq>t at the g<ild-mines of Yaquil, wliich are worked 
by ^fr. Nixon, an AuuTioan gentleman, to whose kindness I was 
much indebte<l during the four tlays I stayed at hi.s house. The 
next morning we rtnle to the mines, which are situated at the 
distance of some league.^, n(‘ar tl^e summit of lofty hill. On 
tlie way w'e had a glimpse of the Iw^e Tagua-tagua, celebrateil 
for its floating islands, w hich have l)ebH^*scrib^ by M. Gay.* 
They are composed of the stalks of varioii^Tt^ul plants inter- 
twined together, and on the surface of which other living ones 
take root. Their form is generally circular, mid their thickness 
from four to six feet, of which the greater part is immersed in 
the water. A.s the wind blows, they pass from one side of the lake 
to th(» other, and often carry cattle and horses as passengers. 

When W’e arrivt^l at the mine, I was struck by the pale ap- 
petirance of many of the men, and inquired from Mr. Nixon 
respecting their condition. The mine is 4t30 feet deep, and each 
man brings up about 200 pounds weight of stone. With this 
load they have to climb up the alternate notches out in the 
trunks of trees, placed in a zigzag line up the shaft. Even beard- 
less young men, eighteen and twenty years old, with little mus- 
cular <levelopment of their bodii^ (they are quite naked excepting 
drawx*rs) ascend with this great load from neairly the same depth. 
A strong man, who is not accustomed to this labour, perspires 

• AnnaU’s dos Sciences Naturclles, March. 1S3.3. M. Gay, a sealous and 
ahU* naturalist., was then orenpied in studying every branch of natoral history 
throughout the kingdom of Chile. 
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most profusely^ with merely carrying* up his own body. With 
this very severe labour, they live entirely on boiled beans and 
bread. They would prefer having bread alone ; but tlieir 
masters, finding that they cannot work so hard upon this, treat 
them like horses, and make tliein rat tlie brans. Their pay is 
here rather more tlian at the mines of Jajuel, l)eing from 24 to 
28 shillings }>er month. They leave the mine only once in three 
weeks; when they stay with their families for two days. One of 
the rules in this mihe sounds very harsh, hut answers pretty well 
for the master. The only metluxl of stealing gold is to sc^crete 
pieces of the ore, and take tht'm out as occasion may offer. 
Whenever the inajor-donio finds a lump thus Jiiflden, its full 
value is stopjHHl out of the wages of all the men ; who thus, 
without they all combine, are oblige<l to keep watch over rach 
other. 

When the ore is brought to tlie mill, it is ground into an im- 
palpable powder; the prrwcss of washing removes all the lighter 
particles, and amalgamation finally sectirra the gold-dust. The 
washing, w hen describtxl, sounds a very simple process ; but it is 
beautiful to see how the exact adaptation of the ctirrent of water 
to the specific gravity of tlie gohb ^*o (»asily separate th(^ pow- 
dered matrix from the metal. I'he mud wliich passers from the 
mills is collected into pools, where it subsides, and every now 
and then is cleared out, and thrown into a common heap. A 
great dral of chemical action then commences, salts of various 
kinds t^ffloresce on the surface, and the mass becomes hard. After 
having been left fur a year f»r two, and then rewashed, it yields 
gold ; and this process may be repeated even six or seven times ; 
but the gold each time becomes Jess in quantity, and the inter- 
vals reqnirefJ (as the inhabitfints .say, to genemte the metal) are 
longer. There can he no dotd)t that th(» chemical action, already 
mentioned, each time liberates fresh gold from some combination. 
The discovery of a method to effect this before the first grinding, 
would without doubt raise the value of gold-ores many fold. It 
is curious to find how the minute particles of gold, being scat- 
tered about and not corroding, at last accumulate in some quan- 
tity. A short time since a few miners, being out of work, ob- 
tained pngHuission to scrape the ground round the house and mill : 
they washerl the earth thus got together, and so procured thirty 
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dollars’ worth of gold. This is an exact counterpart of what takes 
place in nature. Mountains suffer degradation and wear away, 
and with them the metallic veins which they contain. The 
hardest rook is worn into impal|)ahle mud, tlie ordinary metals 
oxhlafe, and both are removed; but gold, platina, and a few 
otliers are neiirly indestructible, and from their weight, sinking 
to the bottom, are left behind. After whole mountains have 
passed througli this grin(iing-mill, and have been washcil by the 
hand of nature, the rtisidue becomes metalliferous, and man finds 
it worth his while to complete the hisk of sej>aration. 

Ikd iw the above trcJitnient of the miners appejirs, it is gladly 
accepted of by them ; for the condition of the labouring agri- 
culturists is much worse. Their wages are lower, and they live 
almost exclusively on beans. This poverty must be chiefly 
owing to the feudal-like system on which the land is tilled: 
the landowner gives a small plot of ground to the labourer, for 
Imilding on and cultivating, and in return has his services (or 
those (»f a proxy) for every day of his life, without any wages. 
Until a father Inis a grown-up son, who can by his labour pay 
the rent, there is no one. except on occasional days, to take care 
of his own patch of ground. Hence extreme poverty is ver}" 
common among the labouring class(‘s in this country. 

There are some old Indian ruins in this neighbourhood, and I 
was shown one of the j>erforatetl stones, which Molina mentions 
as being found in many places in considerable numbers. They 
are of a circular flattened form, from five to six inches in dia- 
met(*r, with a hole j)assing quite through the centre. It has 
generally beam siipposwi that they were u.sed as heads to clubs, 
although their form does not aj)pear at all well adapttnl for that 
purpose. Burchell * states that some of the tribes in Soiuhern 
Afri(*a dig up roots, by the aid of a stick pointe<l at one end, the 
forc(» aiui weight of which is increased by a rouml stone with a 
h(»le in it, into which the other end is firmly wedged. It appears 
probable, that the Indians of Chile formerly used some such rude 
agricultural instrument. 

One day, a German collector in natural history, of the name 
of Uouous, calletl, and m»arly at the same lime an old S|^nish 
law^yer. 1 was amused at being told the conversation which took 
* llurclicirs Travels, vol. ii. p. 45. 
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place between thenu Renous siKuiks Spanisii so well, that tlie 
old lawyer mistook him for a Chilian. Kenous, ulludiiii^ to nie, 
asked him what he thought of the King of England sending out 
a collector to their country, to pick up lizards and beetles, and to 
breakstones? The old gentleman thought seriously for sonm 
time, and then said, “ It is not well, — At/// u/i gato emerrado 
aqui (there is a cat shut up hert»). JNo man is so rich as to send 
out people to pick up such rubbish. I do not like it ; if one of 
us were to go and do such things in England, do not you think 
the King of England would very soon send us out of his coun- 
try ?*’ And this old gentleman, from his profession, belongs to 
the better infonne<l and more intelligent classes ! Renous him- 
self, two or three years before, left in a house at S. Fernando 
some caterpillars, under charge of a girl to feed, that they might 
turn into butterflies. This was rumoured through the town, and 
at last the Padres and Governor consulted together, and agreed 
it must be some heresy. Accordingly, when Renous returned, 
he was arrested. 

September 19M. — We left Yaquil, and followT<l the flat valley, 
formed like thatot Quillota, in which the Rio Tinderidica flow's. 
Even at these few miles south of Santiago the climate is much 
damper ; in consequence there were fine tracts of pasturage, 
w'hich were not irrigated. (20th.) We followed this valley till it 
expanded into a great plain, which reaches froui the s<*a to the 
mountains w'est of Rancagua. We shortly lost all trees and even 
bushes ; so that the inhabitauts are nearly as badly ort* for firew ood 
as those in the i’aiiipas. Never having heard of tli(?se plains, I 
was much surprised at meeting with such stuniery in Chile. The 
plains belong to more than one series of different elevations, and 
they are traversed by broad flat-bottomed valleys; both of which 
circumstances, as in Patagonia, bespcjik the action of the scja on 
gently rising land. In tlie steep cliffs bordering theses valleys, 
there are some large caves, which no doubt were originally 
formed by the waves; one of these is celebrated under the name 
of Cueva del Obispo ; having formerly been consecrated. Dur- 
ing the day I felt very unwell, and from that time till the end of 
October did not recover. 

September 22nd , — We continued to pass over green plains 
without a tree. The next day we arrived at a house near Nave- 
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dad, on the sea-coiist, wliere aricli llaciendero gave us lodgings. 
I stayed here the two ensuing days, and although very unwell, 
managed to collect from the tertiary formation some marine 
shells. 

24M. — Our course was now directed towards Valparaiso, 
which with great ditliculty I reached on the 27th, and was there 
confi*ied to my be<l till the end of October. During this time I 
wjis an inmate in Mr. Corfield’s house, whose kindness to me I do 
not know how to express. 

I will here add a few observations on some of the animals and 
birds of Chile. The Puma, or South Anlerican Lion, is not 
uncommon. Tins animal has a wide geographical range ; being 
found from the ecjuatorial forests, throughout the deserts of Pata- 
gonia, as fur south as the damp and cold latitudes (53^ to 54'^) 
ofTierra del Fuego. I have seen its footsteps in the Cordil- 
lera of central Chile, at an elevation of at least 10, OCX) feet. 
In La Plata the j)uina preys cliiefly on deer, ostriches, bizeacha, 
and otlier small quadrupeds ; it there seldom attacks cattle or 
horses, and most rarely man. In Chile, however, it destroys 
many young horses and cattle, owing probably to the scarcity of 
otlier quadrupeds : I heard, likewise, of two men and a woman 
who had been thus killed. It is asserted that'the puma always 
kills its prey by springing on the shoulders, and then drawing 
back the head with one of its paws, until the* vertebrae break : 

I have in Patagonia, the skeletons of guanaoos, with their 
necks thus di.slooated. 

The puma, after eating it^ fill, covers the carcass with many 
large bushes, and lies down to watch it. This habit is often the 
cause of its being discovered ; for tlie comlors wheeling in the 
air, every now and tlieii descend to }>artake of the feast, and 
being angrily driven away, rise all together on the wing. The 
(.^hileno C^uaso then knows there is a lion watching Iiis prey — 
the word is given — an<l men ami dogs hurry to the chase. Sir 
F. Head says that a Gaucho in the Pamjias, upon merely seeing 
some condors wheeling in the air, cried A lion I could 

never myself meet, with any one wdio pretended to such powers 
of discrimination. It is asserted, that if a puma has once been 
betrayed by thus watching the carcass, and has then been iiuntod, 
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it never resumes this habit ; but that having gorged itself, it wan- 
ders far away. The puma is easily killeii. In an open country, 
it is first eiitangletl with the bolas, then Jiizoe<l, and dragged 
along the ground till renderetl insensible. At Tandeel (south 
of the Platii) I was told that wiiliiii three months one humlrCHl 
were thus destroyed. In Chile they are generally driven up 
bushes or trees, ami are then either shot, or baited to death by 
dogs. The dogs employed in this chase belong to a particular 
breed, called Leoneros ; they are wcnik, slight animals, like long- 
legged terriers, but are born with a particular instinct for this 
sport. The puma is descrilml os being very crafty : when piir- 
sueil, it often returiA on its former track, and then suddenly 
making a spring on one side, waits there till the dogs have 
})asse<i by. It is a very silent animal, uttering no cry even when 
wounded^ and only rarely during the breeding season. 

Of birds, twb species of the genus Pteroptochos (uu^giipodins 
and albicollis of Kittlitz) are perhaps the most conspicuous. 
The former, called by the Chilenos el Turco,” is as large* as a 
fieldfare, to which bird it has some alliance; but its legs are 
much longer, tail shorter, and beak stronger; its colour is a 
reddish brown, Thl* Turco is not uncommon. It lives on tlie 
ground, shelterwl among the thickets which are scattereei over 
the dry and sterile hills. With its tail erect, and stilt-like legs, 
it may be seen every now an<l then popping from one husli to 
another with uncommon quickness. It really recpiires little ima- 
gination to believe that the bird isa.shanied of itself, and is aware 
of its most ridicidous figure. On first seeing it, one is tempted 
to exclaim, ‘ A vilely stuffed specimen hits eseapetl from some 
museum, and has come to life again !* It cannot be made to 
Like flight without the greatest trouble, nor docs it run, hut only 
Iiops. The various loud cries which it utters when concealed 
amongst the bushes, are as .strange as its appearance. It is .«iaid 
to build its iH3st in a de(»p hole l>eneath the ground. I dis- 
sected several specimens : the gizzard, which was very imiscu- 
Jar, contained b^tles, vegetable fibres, and pebbles. From this 
ciiaracter, from the length of its legs, scratching feet, membran- 
oti.s covering to the nostrils, short and arched wings, thi.s bird 
seems in a certain degree to connect the tlirushes with the galli- 
naceous order. 
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The second s}>ecies (or P. albicollis) is allied to the first in its 
general form. It is called Tapacolo, or “ cover your poste- 
rior;*’ and well does the shameless little bird deserve its name; 
for it carries its tail more tlian erect, that is, inclined backwards 
towards its head. It is very common, and f're<j[uents the Ujttoms 
of heilge-rows, and the bushes scattered over the barren hills, 
where scarcely another bird can exist. In its general manner of 
feeding, of quickly hopjjing out of the thickets and back again, 
in its desire of conceaJnient, unwillingness to take Right, and ni- 
dification, it bears a close reseiiiblanee to the Tureo ; but its ap- 
pearance is not quite so rifliciilous. The Ta])a(*olo is very crafty : 
when frightened by atiy person, it will rem<tin motionless at the 
bottom of a biisli, and will then, after a little while, try^ with 
much address to crawl away oii the opposite side. It is also an 
active bird, aiul coiuiiiimlly making a noise: these noises are 
various and strangely odd ; some are like the cooing of doves, 
othei*s like the bubbling of water, and many defy all similes. 
The country people stiy it clianges its cry five times in the year 
— accordijig to some change of season, 1 suppose.* 

Two species of humming-birds are ccmimon ;* Trochilus forfi- 
oatus is found over a space of 2o()0 miles on the west cojist, from 
the hot dry country of Idma, to flie forests of Tierra del Fuego 
— where it may be seen Hitting about in snow-storms. In the 
woodtHi island of Chilm*, which has an e.xtremely humid climate, 
lliis little bird, skipping from side to side amidst the dripping 
foliage, is perhaps more abundant than almost any other kind. I 
oj)ened the stoniaclis of several specimens, sliot in different j>arts 
of the couliiK iit, and in all, remains of insects were as numerous 
as in the stomach of a creeper. When this species migrates in 
the summer soutliward, it is replaced by the arrival of aiiother 
species coming from the north. This sctoiuI kind (Trochilus 
gigiis) is a very large bird for the delicate family to wliich it be- 
longs : when on the w ing its apjH»arance is singular. Like others 
of the genus, it moves from placC' to place w ith a rapidity which 

* It is a reiuarkatdo fact, that Molina, though descrihiug in detail all the 
hints and animals of Chile, nev«*r oiuv mentions this genus the siureies of 
which are so common, and so remarkahU* in their hahiis. Wjis he at a loss 
how to classify them, and did he conseijuenlly think that silence was die 
more prudent course ? It is one more iustaiioe of the freriueucy of omissions 
by autliors, on those very subjects whore it might have been least expected. 
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may be compared to that of Syrphus amongst flies, and Sphinx 
among moths ; but whilst hovering over a flower, it flaps its 
wings with a very slow and powerful movement, totally diflerent 
from that vibratory one common to most of the species, which 
produces the humming noise. 1 never saw any other bird, where 
the force of its wings appeiired (as in a butterfly) so powerful in 
proportion to the weight of its body. Wlieu hovering by a 
flower, its fail is constantly expanded and shut like a fan, 
the body being kept in a nearly vertical [msition. Tliis action 
appears to steady and support the bird, between the slow 
movements of its wings. Although flying from flower to flower 
in search of food, ks stomach generally contained abundant re- 
mains of insects, which I suspect are much more the object of its 
search than honey. The note of this species, like that of nearly 
the whole family, is extremely shrill. 
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CHAPTER XIII. 

Chiloe — General aspect— -Boat excursion — Native Indians-r-Castro — Tame 
fox — Ascend San Pedro — Chonos Archipelago — Peninsula of Tres Montes 
— Granitic range— Boat- wrecked sailors — Low's Hr rbour — Wild potato— 
Formation of peat— Myopotamus, otter and mice — Cheucau and Barking- 
• bird— Opetiorhynchus— Singular character of Ornithology — Petrels. 

CHILOE AND CHONOS ISLANDS. 

Not^etnher \Oth . — The Beagle sailed from Valparaiso to the 
south, for the purpose of surveying the southern part of Chile, 
the island of Chiloe, and the broken land called the Chonos Ar* 
chipelago, a.s far south as the Peninsula of Tres Montes. On the 
21 St we anchored in the bay of S. Carlos, the capital of Chiloe. 

This island is about ninety miles long, with a breadth of rather 
less than thirty. The land is hilly, but not mountainous, and is 
covered by one great forest, except where a few green patches have 
been clear€*d round the thatelied cottages. From a distance the 
view somewhat resembles that of Tierra del Fueg» ; but the woods, 
when seen nearer, are incomparably more beautiful. Many kinds 
of fine evergreen trees, and plants with a tropical character, here 
take tlic place of the gloomy beech of the southern shores. In 
winter the climate is det(?stable, and in summer it is only a little 
better. I should think there are few parts of the world, within 
the temperate regions, where so much rain falls. The winds are 
very boisterous, and the sky almost always clouded : to have a 
week of fine weather is something wonderful* It is even difficult 
to get a single glimpse of the Cordillera : during our first visit, 
once only the volcano of Osorno stood out in l>old relief, and 
that was before sunrise ; it was curious to >vatch, as the sun rose, 
the outline gradually fading away in the glare of the eastern 
sky. 

The inhabitants, from their complexion and low stature, ap- 
pear to have three-fourths of Indian blood in their veins. They 
are an humble, quiet, industrious set of men. Although the fer- 

T 
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tile soil, resulting from the decomposition of the volcanic rocks, 
supports a rank vegetation, yet the climate is not favourable to 
any production which requires much sunshine to ripen it. There 
is very little pasture for the larger quadrupeds ; and in conse- 
quence, the staple articles of food are pigs, potatoes, and fish. 
The people all dress in strong woollen garments, which each 
family makes for itself, and dyes with indigo of a dark blue co- 
lour. The arts, however, are in the rudest state ; — as may be 
seen in their strange fashion of ploughing, their method of sj)in- 
ning, grinding corn, and in the construction of their boats. The 
forests are so impenetrable, that the land is nowhere cultivated 
except near the coai»t and on the adjoining islets. Even where 
paths exist, they are .scarcely passable from the soft and swampy 
state of the soil. The inhabitants, like those of Tierra del Fue- 
go, move about chiefly on the beach or in boat.s. Although 
with plenty to^eat, the people are very poor : there is no demand 
for labour, and consequently the lower orders cannot scrape to- 
gether money sufficient to purchase even the smallest luxuries. 
There is also a great deficiency of a circulating medium. I ha\'e 
seen a man bringing on his back a bag of charcoal, with which 
to buy some trifle, and another carrying a plank to ex(diange 
for a bottle of wine. Hence every tradesman must also be 
a merchant, and again sell the goods which he takes in ex- 
change. 

November 2^th. — The yawl and whale-boat were sent under 
the command of Mr, (now Captain) Sulivan, to survey the east- 
ern or inland coast of Chiloe; and with orders to meet the 
Beagle at the southern extremity of the island ; to which point 
she would proceed by the outside, so as thus to circumnavigate 
the whole. I accompaniiKl this expedition, but instead of goif»g 
in the boats the first day, I hired horsc»s to fake me to (Jhacao, 
at the northern extremity of the island. The road followiMl the 
coast ; every' now and then crossing promontories covered by fine 
forests. In these shaded patlur it is alwdutely nwessary that the 
whole road should be made of logs of wood, which are squared 
and placed by the side of each other. From the rays of the sun 
never penetrating the evergreen foliage, the ground is so damp 
and soft, that except by this means neither man nor horse would 
be able to pass along. I arrived at the village of Chacao, 
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shortly after the tents belonging to the boats were pitched for 
tiie nigiit. 

The land in this neighbourhood has been extensively cleared, 
and there were many quiet and most picturesque nooks in the 
forest. Chaeao was formerly the principal port in the island ; 
but many vessels having been lost, owing to the darigerous cur- 
rents and rocks in the straits, the 8j)anish government burnt the 
chundi, and thus arbitrarily compelled the greater number of 
inhabiUints to migrate to S. Carlos. We haxl not long bivou- 
acked, before the barefooted son of the governor came down to 
reconnoitre us. Seeijig the KnglisJi flag hoisted at tlie yawd’s 
nuust-heafl, he JL<ke<l, with the utmost iiidffference, wdiether it 
was always to fly at Chaeao. In several places, the inl»abitants 
were mnch astonished at the appearance of men -of-w ar’s boats, 
and hoped and bcdievetl it was the forerunner of a Spanish fleet, 
coming to recover the i>land from the patriot government of 
Chile. All the men in power, however, Imd been informed of 
our intended visit, and were exceedingly civil. While we were 
eating our supper, the go\ernor paid us a visit, lie had been a 
lieutenant-cudonel in the Spanish service, but ubw was miserably 
poor, lie gave us two sheep, and accepted in return two cotton 
liantlkercliiefs, some bnoss trinkets, and a little tobacco. 

25///. — Torrents of rain : we managed, however, to run dowm 
the. coast as far as Jluapi-lcnou. The whole of this eastern side 
of Chiloe has one aspect : it is a plain, broken by valleys and 
divided into little islands, and the whole thickly covereil with 
one impervious blackish -green forest. On the margins there 
are some ch^artMl si)accs, surrounding the Ingb-roofetl cott^iges. 

2()///. — I'lie day rose splendidly cleiir. The volcano of Osorno 
Wits s|K)utingout volumes of smoke. This most beiuiliful moun- 
tain, f6rme<l like a perfect cone, and white with snow, stands 
out in front of the Cordillera. Another great volcano, with a 
sadi lie-shaped summit, also emiUetl from its immense crater little 
jets of steam. Subsequently wx saw' the lofty-j>eaked Corco- 
vado — w ell deserving the name of el famoso Corcova<lo.” Tliua 
we belu'hl, from one point of view*, three great active volcanos, 
each about seven thousand feet high. In addition to this, far to 
the south, (here wxreotlier lofty eones covereii with snow*, which, 
although not known to be active, must be in their origin voU 
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canie. The line of the Andes is not> in this neighbourhood, 
nearly so elevated as in Chile ; neither does it ajipear to fonu so 
perfect a barrier between the regions of t!ie earth. This great 
range, although running in a straight north and south line, 
owing to an optical deception, always appeared more or less 
curved ; for the lines drawn from each peak to the beholder’s 
eye, necessarily converged like the radii of a semicircle, and as 
it was not possible (owing to tlie clearness of tlie atmosphere and 
the absence of all intermediate objects) to judge how far distant 
the farthest peaks were off‘, they appeared to stand in a flattish 
semicircle. 

Landingat muichfy, wc saw a family of pure Indian extractioti. 
The father was singularly like York Minster; and some of tlie 
younger boys, with their ruddy complexions, might haw been 
mistaken for Pampas Indians. Everything I have seen, con- 
vinces me of t?ie close connexion of the different American tribes, 
who nevertheless speak distinct languages. This party could 
muster but little Spanish, and talkeil to each other in their own 
tongue. It is a pleasant thing to see the aborigines advanced to 
the same degree *bf civilization, however low that may be, which 
their white conqueiors have attained. More to the south we saw 
many pure Indians : indeed, all the inhabitants of some of the 
islets retain their Indian .surnames. In the census of 1832, there 
Dvere in Chiloe and its dependencies forty -two thousand souls : 
the greater number of these appear to be of mixed blood. Eleven 
thousand retain their Indian surnames, but it is })ro!)al)Ie that 
not nearly all of these are of a pure breed. Their manner of life 
is the fame with that of the other poor inhabitants, and they are 
all Christians ; but it is said that they yet retain some strange 
superstitious ceremonies, and that they pretend to hold commu- 
nication with the devil in certain caves. Formerly, every one 
convicted of this offence was sent to the Inquisition at Lima. 
Many of the inhabitants who are not included in tlie eleven 
thousand with Indian surnamci,, cannot be distinguished by their 
appearance from Indians. Gomez, the governor of Lemuy, is 
descended from noblemen of Spain on both sides ; but by con- 
stant intermarriages with the natives the present man is an 
Indian. On the other hand, the governor of Quinchao boasts 
much of his purely kept Spanbh blood. 
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We reached at night a beautiful little cove, north of the 
island of Cauoahue. The people here complained of want of 
land. This is partly owing to their own negligence in not clear- 
ing the woods, and partly to restrictions by the government, 
which makes it necessar}^ before buying ever so small a piece, to 
pay two shillings to the surveyor, for measuring each quadra 
(loO yards square), together with whatever price he fixes for the 
value of the land. After his valuation, the land must be put up 
three times to auction, and if no one bids more, the purchaser 
can have it at that rate. All these exactions must be a serious 
clieck to clearing the ground, where the inliabitants are so ex- 
tremely poor. In most countries, forests are removed without 
much dirticulty by the aid of fire ; but in Cliiloe, from the damp 
nature of the climate, and the sort of trees, it is necessary first to 
j:'ut them down. This is a heavy drawback to the pros]>erity of 
C'hiloe. In the time of the Spanianls tlie Indians could not hold 
land ; and a family, after having cleared a piece of ground, might 
he driven away, and the property seized by the government. 
The Chiliaii authorities are now performing an^ct of justice by 
making retribution to these poor Indians, giving to each man, 
according to his grade of life, a certain portion of land. The 
value of uncleared ground is very little. The government gave 
]\rr. Douglas (the present surveyor, who informed me of these 
eirc.umstaiices) eight and a half square miles of forest near San 
Carlos, ill lieu of a debt; and this he sold for 350 dollars, or 
about 70/. sterling. 

The two succeeding days were fine, and at night we reached 
the island of Quinchao. Tliis neighbourhood is the mosf culti- 
vated part of the Archipelago ; for a broad strip of land on the 
coast of tlie main island, as well as on many of the smaller ad- 
joining ones, is almost completely cleared. Some of the farm- 
liouses seemed very comfortable. I was curious to ascertain 
how rich any of lliese people might be, but Mr. Douglas says 
that no one can be considered as possessing a regular income. 
One of the richest landow^ners might possibly accumulate, in a 
long industrious lif(\ as much as 1000/. sterling ; but should this 
happen, it would all be stowed away in some secret corner, for it 
is the custom of almost every family to have a jar or treasure- 
chest buried in the ground. 
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Not ember 30/A.— Early on Sunday morning we reached Castro, 
the ancient capital of Chiloe, but now a most forlorn and de- 
serted place. The usual quadrangular arrangtmient of Spanish 
towns could be traced, but the streets and pla/a were coated w ith 
fine green turf, on w’hich sheep w'ere browsing. The church, 
which stands in the middle, is entirely built of plank, and has a 
picturesque and venerable appearance. The poverty of the 
place may be conceived from the fact, that although corjtainiug 
some hundreils of inhabitants, one of our party was finable any- 
where to purchase either a pound of sugar or an fjrdinar)' knife. 
No individual poss^k^sed either a watch or a clock ; and an old 
man, who was supposed t<» have a goofl idea of time, was em- 
ployed to strike the church hell by guess. The arrival of our 
boats was a rare event in this quiet retired corner of th<* world ; 
and nearly all the inhabitants cante down to the lH*ach to see u% 
pitch our tents. They were very civil, and offered us a house ; 
and one man even sent us a cask of cider as a present. In the 
afternoon we paid our respects to the governor — a quiet old man, 
who, in his appearance and manner of life, was scarcely superior 
to an English cottager. At night heavy rain set in, w hich w'as 
hardly sufficient to drive a\vay from our tents the large circle of 
lookers on. Indian family, who had come to trade in a 
canoe from Caylen, bivouacked near us. They had no shelter 
during the rain. In the morning I asked a young Indian, who 
was wet to the skin, how he had passed the night. He secmefl 
perfectly content, and answ'ered, “ Muy bien, seilor.^* 

Decemher 1.?/. — We steered for the island of Lemuy. I w-as 
anxious to examine a reported coal-mine, which turned out to be 
lignite of little value, in the sandstone (probably of an ancient 
tertiary epoch) of wliich these islands are composed. When we 
reached T.(emuy we had much difficulty in finding any place to 
pitch our tents, for it was spring-tide, and the land w^as woode^l 
down to the water’s edge. In a short time we were surroundc^d 
by a large group of the nearly pure Indian inhabitants. They 
were much surprised at our arrival, and said one to the other, 
This is the reason we have seen so many parrots lately ; the 
cheiicau (an odd red-breasted little bird, which inhabits the thick 
forest, and utters very peculiar noises) has not cried ^ bew^are * 
for nothing.’’ They were soon anxious for barter. Money was 


) 834 ,] 


POVERTY OF THE INDIANS. 


279 


scarcely worth anything, but their eagerness for tobacco was 
something quite extraordinary. After tobacco, indigo came next 
in value ; then capsicum, old clothes, and gunpowder. The latter 
article was required for a very innocent purpose ; each parish lias 
a public musket, and the gunpowder was wanted for making a 
noise on their saint or feast days. 

The people here live chiefly on shell -fish and potatoes. At 
certain seasons they catch also, in “ corrales,” or hedges under 
water, many fish which are left on the mud-banks as the tide 
falls. They occasionally possess fowls, sheep, goats, pigs, horses, 
and cattle ; ,the order in which they are here mentioned, ex- 
pressing tlieir res|>ective numbers. I never saw anything more 
obliging and hniiible than the manners of the.<e people. They 
generally began with stating, that they were poor natives of the 
|i)Iuce, and not Spaniards, and that were in sad want of 
^tobacco and other comforts. At Ca^en, the most southern 
island, the sailors bought with a stick of tobacco, of the value of 
three-lialfpence, two fowls, one of wJiich, the Indian statal, had 
skin between itwS toes, and turned ont to be a fine duck ; and with 
some cotton Jiandkerchiefs, worth three shillings, three sheep 
and a large bunch of onions were procured. The yawl at this 
place was ancliorwl some way from the sliore, and we had fears 
for her safety from robbers during the night* Our pilot, Mr. 
Douglas, accordingly told the constable of the district that we 
always placed sentinels with ]oade<] arms, and not understanding 
Spanish, if we saw any person in the dark, we should assuredly 
shoot him. The constable, with much humility, agreed to the 
perfect propriety of this arrangement, and promised us that no 
one should stir out of his house during that.night. 

During the four succeeding days wc continued sailing soiith- 
w'ard. Tiie general features of the country remained the same, 
but it w\%s much less thickly inhabited. On the large island of 
Tanqui there was scarcely one cleared spot, the trees on every 
side extending their branches over the sea-beach. I one day 
noticed, growing on the sandstone cliffs, some very fine plants of 
the panke (Gunnera scabra), which somewhat resembles the 
rhubarb on a gigantic scale. The inhabitants eat the stalks, 
which are subacid, and tan leather with the roots, and pre^mre a 
black dye from them. The leaf is nearly circular, but deeply 
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indented on its margin. I measured one which was nearly eight 
feet in diameter, and therefore no less than twenty-four in cir- 
cumference ! The stalk is rather more tlian a yard high, and 
each plant sends out four or five of these enormous leaves, pre- 
senting together a very noble appearance. 

December 6//i. — We reached Caylen, called “ el fin del Cristi- 
andad.’* In the morning we stopped for a few minutes at a 
house on the northern end of Laylec, which was the extreme 
point of South American Christendom, and a miserable hovel it 
was. The latitude is 43° 10\ which is two degrees farther south 
than the Rio Negro on the Atlantic coast. These extreme Chris- 
tians were very poor, and, under the plea of their situation, begged 
for some tobacco. As a proof of the tx)verty of these Indians, 
I may mention that shortly before this, we had met a man, wlio 
had travelled three day^and a half on foot, and had as many tc)| 
return, for the sake of recovering the value of a small axe and 
few fish. How very difficult it must be to buy the smallest article, 
when such trouble is taken to recover so small a debt ! 

In the evening^ we reached the island of San Pedro, where we 
found the lleaglc at anchor. In doubling the point, two of the 
officers landed to take a round of angles with the theodolite. A 
fox (Cards fulvipes), of a kind said to be peculiar to the island, 
and very rare in it, and which is a new specias, was sitting on 
the rocks. He was so intently absorbed in watching the work of 
the officers, that I was able, by quietly walking up behind, to 
knock him on the head with my geological hammer. This fox, 
more curious or more scientific, but less wise, than the generality 
of his brethren, is now mounted in the museum of the Zoological 
Society. ^ 

We stayed three days in this harbour, on one of which Captain 
Fitz Roy, with a party, attempted to ascend to the summit of 
San Pedro. The woods here had rather a different appearance 
from those on the northern part of the island. The rock, also, 
being micaceous slate, there was no beach, but the steep sides 
dipped directly beneath the water. The general aspect in con- 
sequence was more like that of Tierra del Fuego than of Chiloe. 
In vain we tried to gain the summit : the forest was so impene- 
trable, that no one who has not beheld it, can imagine so en- 
tangled a m^ of dying and dead trunks. I am sure that often, 
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for more than ten minutes together, our feet never touched the 
grourul, and we were frequently ten or fifteen feet above it, so 
that the seamen as a joke called out the soundings. At other 
times we crept one after another on our hands and knees, under 
the rotten trunks. In the lower part of the mountain, noble 
trees of the Winter’s Bark, and a laurel like the sassafras with 
fragrant leaves, and others, the names of which I do not know, 
were matted together by a trailing bamboo or cane. Here ^ve 
were more like fishes struggling in a net than any other animal. 
On the higher parts, bnishwood takes the place of lai^er trees, 
with here and there a nnl cedar or an aler^e pine. I was also 
pleased to see, at an elevation of a little less than 1000 feet, our 
old friend the southern beech. They were, however, poor stunted 
trees; and I should think that this must be nearly their northern 
^limit. We ultimately gave up the attempt in despair. 

December 10///. — The yawl and whale-boat, wdlh Mr. Sulivan, 
proceede<l on their survey, hut I remained on board the Beagle, 
which the next day left San Pedro for the southward. On the 
13th we ran into an opening in the southern part of Guayatecas, 
or the Chonos Archipelago; and it was fortunaie we did so, for 
on the following day a storm, worthy of Tierra del Fuego, raged 
with great fury. White massive clouds were piled up against a 
dark blue sky, and across them black ragged sheets of vapour 
w’cre ra})idly driven. The successive mountain ranges appeared 
like dim shadows ; and the setting sun cast on the woodland a 
yellow gleam, much like that produced by the flame of spirits of 
wine. The w'ater was white with the flying spray, and the wind 
IuIUhI and roared again through the rigging: it was an ominous, 
sublime scene. During a few' minutes there was a bright rain- 
bow', and it was curious to observe the effect of the spray, which, 
being carried along the surface of the water, changed the ordi- 
nary semicircle into a circle — a band of prismatic colours being 
continued, from both feet of the common arch across the bay, 
close to the vessePs side: thus forming a distorted, but very 
nearly entire ring. 

We stayed here three days. The W'eather continued bad ; but 
this did not much signify, for the surface of the land in all these 
islands is all but impassable. The coast is so very rugged that 
to attempt to w^alk in that direction requires continuec^scrambling 
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up and down over the sharp rocks of iuieu«slate ; and as for the 
woods, our faces, hands, and shin-bones all bore witness to the 
maltreatment we received, in merely attempting to penetrate their 
forbidden recesses. 

December \%ih. — ^We stood^ out to sea. On the 20th we bade 
ferewell to the south, and with a fair wind turned the ship’s 
head northward. From Cape Tres Montes we sailed pleasantly 
along the lofty weather-beaten coast, which is remarkable for 
the bold outline of its hills, and the thick covering of forest 
even on the almost precipitous Hanks. The next day a harbour 
was discovereil, whi^^h on this dangerous coast might be of great 
service to a distressed vessel. It can easily be recogniscxl by a 
hill 1600 feet high, which is even more perfectly conical than 
the famous sugar-loaf at Kio de Janeiro. The next day, after 
anchoring, I sivcceedcd in reaching the summit of tins hill. It^ 
was a laborious undertaking, for the sides were so s(ee»p that in 
some parts it was necessary to use the trees as ladders. There 
were also several extensive brakes of the Fuchsia, covered witli its 
beautiful drooping dowers, but very difficult to crawl through. 
In these wild countries it gives much delight to gain the sutninit 
of any mountain. There is an indefinite expectation of seeing 
something very strange, which, how^ever often it may be balked, 
never faileii with me to recur on each successive attempt. Kvery 
one must know tlie feeling of triumph and pride which a grand 
view from a height communicates to the mind. In tiiese little 
frequented countries there is also joined to it some vanity, that 
you perliaps are the first man who ever stood on this pinnacle or 
admiral this view. 

A strong desire is always felt to ascertain whether any human 
being has previously visited an unfrequented spot. A bit of 
wood with a nail in it, is picked up and studied as if it were 
covered with hieroglyphics. Possessed with this feeling, I was 
much interested by finding, on a wild part of the coast, a bed 
made of grass beneath a ledge of rock. Close by it there had 
been a fire, and the man had used an axe. The fire, bed, and 
situation showed the dexterity of an Indian ; but he could scarcely 
have been an Indian, for the race is in this part extinct, owing 
to the Catholic desire of making at one blow Christians and 
Slaves. 1 l^d at the time some misgivings that the solitary man 
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wlio had made his bed on this wild spot, must have been .some 
poor shi})\vreckc (I sailor, who, in trying to travel up the coast, 
imd here laid himself down for his dreary niglit. 

December 28^A.— The weather continued very bad, but it at 
last permitted us to proceed with the survey. The time hung 
heavy on our hands, as it always did when we were delayed from 
day to day by successive gales of wind. In the evening another 
harbour was discovered, where we anchored. Directly after- 
wards a man w'as seen waving his shirt, and a boat was sent 
wdiich brought back two seamen. A party of six had run away 
from an American w'haling vessel, and had. landed a little to the 
southward in a boat, which was shortly afterwards knocked to 
pieces by tfie .surf. They bad now been wandering up and down 
the coast for fifteen months, without knowu'ng which way to go, 
or where tliey w'cre. What a singular piece of good fortune it 
was that this liarbour wms now' discovered ! Had it not been for 
this one chance, they miglit have wandered till they had grown 
old men, and at last have perished on this wild coast. Their suf- 
ferings had been very groat, and one of their* party had lr)st his 
life by falling from the cliffs. They were sometimes obliged to 
separate in search of food, and this explained the bed of the soli- 
tar}' niaij. Considering what they had undergone, I think they 
had kept a very good reckoning of time, for they had lost only 
four day.s. 

December 30th , — We anchored in a snug little cove at the 
foot of some high hills, near the northern extremity of Tres 
Montes. Aft(T breakfast I be next morning, a party ascended 
one of these mountains, w liioh was 2400 feet high. The scenery 
w^as remarkable. The chief part of the range was compo.sed of 
grand, solid, abrupt masses of granite, which appeared as if they 
had been coeval with the beginning of the world. The granite 
was capped with mica-slate, and this in the lapse of ages had been 
worn into strange finger-shaped points. These two formations, 
thus differing in their ouflinei*, agree in being almost destitute of 
vegetation. This barrenness had to our eyes a strange appear- 
ance, from having been so long accustomed to the sight of an 
almost universal forest of dark-green trees. I took much delight 
in examining the structure of these mountains. The compli- 
cated and lofty ranges bore a noble aspect of durability — equally 
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profitless^ however, to man and to all other animals. Granite to 
the geologist is classic ground : from its wide-spread limits, and 
its beautiful and compact texture, few rocks have been more 
anciently recognised. Granite has given rise, perhaps, to more 
discussion concerning its origin than any other formation. We 
generally see it constituting the fundamental rock, and, however 
formed, we know it is the deepest layer in the crust of this globe 
to which man has penetrated. The limit of man’s knowledge in 
any subject possesses a high interest, which is |>erhaps Increased 
by its close neighbourhood to the realms of imagination. 

January \st^ 183 .^ — The new year is ushered in with the 
ceremonies proper to it in these regions. Slie lays out no false 
hopes : a heavy north-western gale, with steady rain, besjHjiiks 
the rising year. Thank God, we are not destined here to stx? the 
end of if, but hope then to be in the Pacific Ocean, where a blue 
sky tells one there is a heaven, — a something beyond the clouds 
above our heads. 

The north-west winds prevailing for the next four days, we 
only managed to cross a great bay, and then anchored in another 
secure harbour. sicconipanied the Captain in a boat to the 
head of a deep creek. On the way the number of seals w hich w c 
saw was quite a.stonishing : every bit of flat rock, and parts of 
the beach, w'ere covered w ith them. They appeared to be of a 
loving disposition, and lay huddled together, fast asleep, like so 
many pigs ; but even pigs would have been ashamed of their 
dirt, and of the foul smell which came from them. Each herd 
was watched by the patient but inauspicious eyes of the turkey- 
buzzard. This, disgusting bird, with its bald scarlet liead, formed 
to wallow in putridity, is very common on the west coast, and 
their attendance on the seals shows on what they rely for their 
food. We found the water (probably only that of the surface) 
nearly fresh : this was caused by the number of torrents which, 
in the form of cascades, came bmibling over the bold granite 
mountains into the sea. The fresh water attracts the fish, and 
these bring many terns, gulls, and two kinds of cormorant. We 
saw also a pair of the beautiful black -necked swans, and several 
small sea-otters, the fur of which is held in such high estimation. 
In returning, we were again amused by the impetuous manner in 
which the heap of seals, old and young, tumbled into the water 
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as the boat passed. They did not remain long under water/ but 
rising, followed us with outstretched necks, expressing great 
wonder and curiosity. 

7M. — Having run up the coast, we anchored near the northern 
end of the Chonos Archipelago, in Low's Harbour, where we 
remained a week. The islands were here, as in Chiloe, composed 
of a stratified, soft, littoral deposit ; and the vegetation in conse- 
quence was beautifully luxuriant. The wpods came down to 
the sea-beach, just in the manner of an overgreen shrubbery 
over a gravel walk. We also enjoyed from the anchorage a 
splendid view of four great snowy cones of the Cordillera, in- 
cluding “ el famoso Corcovado the range itself had in this 
latitude so little height, that few parts of it appeared above 
the tops of the neighbouring islets. We found here a party 
of five men from Caylen, ‘‘ el fin del Cristiandad," who had 
most adventurously orosswl in their miserable boat-canoe, for 
the purpose of fisliing, the open space of sea which separates 
Chonos from Cldloe. These islands will, in all probability, in 
a short time become peopled like those adjoining the coast of 
Chiloe. • 

I'he w ild potato grows on these islands in great abundance, 
on the stindy, shelly soil near the sea-beach. The tallest plant 
was four feet in height. Tlie tubers were generally small, but I 
found one, of an oval shape, two inches in diameter : they re- 
sembled in every respect, and bad the same smell as English 
potatoes ; but w hen boiled they shrunk much, and were watery 
and insipid, without any bitter taste. They are undoubtedly 
hen? indigenous : they grow as far south, according to Mr. Low*, 
as lat. 50“, and are called Aquinas by the wild Indians of that part : 
the Chilotan Indians have a different name for them. Professor 
Ifenslow, wdio has examined the <lried s])ecimeiis which I brought 
home, says that they are the same with those described by Mr. 
Sabine * from Valparaiso, but t'^at they form a variety which by 
some botanists has been considered as specifically distinct. It is 
remarkable that the same plant should be found on the sterile 

♦ Ilorficultnral Transact., vol. v. p. 249. Mr. Caldclengh sent home two 
tubers, which, being well manured, even the first season produced numerous 
potatoes and an abundance of leaves. See Humboldt's interesting discussion 
on this plant, which it appears was unknown in Mexico, — in Poht. Essay on 
New Spain, book iv. chap. ix. 
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mountains of central ChDe, where a drop of min does not fall for 
more than six monthSi and within the damp forests of these 
southern islands. 

In the central parts of the Chonos Archipelago (lat. 45®), the 
forest has very much the same character with that along the 
whole west coast, for 600 miles southward to Cape Horn. The 
arborescent grass of Chiloe is not found here; while the beech of 
Tierra del Fuego grows to a good size, and forms a considemble 
proportion of the .Vood ; not, however, in the same exclusive 
manner as it does farther soutliwanl. Cryptogamic plants here 
find a most congenial climate. In the Stniit of Magellan, as 
I have before remiifkofl, the country appears to*> cold and wet 
to allow of their arriving at perfe<*tion ; but in thes(‘ islainls, 
w'ithin the forest, the tuunber of species end great abuiidatice of 
mosses, lichens, ami small ferns, is quite extraordinary.* In 
Tierra (lei Fnego trees grow' only on tlie hill-.sides ; cvc'ry level 
piece of land being invariably covered by a thick bc<l of peat ; 
but in Chiloe flat land supports tlie most luxuriant forests. Here, 
within tlie Clionos Arcliipelago, the nature of the climate more 
closely approaclu^s^that of Tierra del Fnego than that of north- 
ern Chiloe ; for evely' patch of level ground is covered by two 
species of plants (Astelia pumila and Donatia mag(‘llaiiica), 
which by their joint decay compose a thick bed of elastic peat. 

In Tierra del Fuego, above the region of woodlind, the for- 
mer of tliese eminently sociable plants is tlie chief agent in the 
production of peat. Fresh leaves are always succeeding one to 
the other round the central tap-root ; tlie lower ones soon deeav, 
and in tracing a root downwards in the jieat, the leaves, yet liold- 
ing their place, can be observed passing through every stage of 
decomposition, till tlie whole becomes blended in one confused 
mass. The Astelia is assisted by a few other plants, — here and 
there a small creeping Myrtns (M. nummularia), with a woody 
stem like our cranberry and with a sweet berry, — an Einpetrum 
(E. rubrum), like our heath, — rush (Juncus grandittorus), are 
nearly the only ones tliat grow on the swampy surface, Tliase 
plants, though possessing a very clo.se general resemblance to 

♦ By sweeping with my insect-net, I procured from these situations a 
considerable numlier of minute insects, of the family of Staphyliuidte, and 
others allied to Psclaphiis, and minute Ilymenoptera. But the most* cha- 
racteristic family in number, both of individuals and ^ecies, throughout the 
more open parts of Chiloe aud Chouos, is that of the Telephorid®. 
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the English species of the same genera, are different. In the 
more level parts of the country, the surface of the peat is 
broken up into little pools of water, which stand at different 
heights, and appear as if artificially excavated. Small streams 
of water, flowing underground, complete the disorganization of 
the vegetable matter, and consolidate the whole 
The climate of the southern part of America appears particu- 
larly favourable to the production of peat » In the Falkland 
Islands almost every kind of plant, even the coarse grass which 
covers the whole surface of the land, becomes converted into this 
substance : scarcely any situation checks its grow th ; some of the 
beds are as much as twelve feet thick, and tllfe lower part becomes 
so solid whem dry, that it will hardly burn. Although every plant 
lends its aid, yet in most parts the Astelia is the most efticient. 
It is rather a singular circumstance, as being so very different from 
w'hat occurs in Europe, that 1 nowhere saw moss forming by its 
d(*cay any portion of tlie i>eat in South America. With respect 
to the northern limit, at wliich the climate allow s of tJiat peculiar 
kind of shov decomposition w hich is necessary for its production, 
I believe that in Chiloe (lat. 41“ to 42°), althoii^jh there is much 
swampy ground, no well characterized peat occurs: but in the 
Chonos Islands, three degrees farther southward, we have seen 
tliat it is ahgjidant. On the existern const in La Plata (lat. 35°) 

I was told by a Spanish resident, who had visited Ireland, that 
he had often sought for this substance, but Jmd never been able to 
find any. He sliowed me, as the nearest aj)proaeh to it w hich he 
had discovered, a black peaty soil, so penetrate<l w ith roots as to 
allow' of an extremely slow and iniperfec^t combustion. 

The zoology of these broken islets of the Chonos Archi}XiIago 
is, as might have been expected, very poor. Of quadruj)eds two 
acpiatie kinds are common. The Myopotamus Corpus (like a 
beaver, but with a round tail) is well known from its firje fur, 
which is an object of trade throughout the tributaries of La Plata. 
It here, however, exclusively frequents sjilt water ; w hich same 
circumstance has been mentioned as sometimes occurring with 
the great rodent, the Capybara. A small sea-otter is very nu- 
merous ; this animal does not feed exclusively on fish, but, like 
the seals, draws a large supply from a small red crab, which 
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swims in shoals near the surface of tlie water. Mr. Bynoe saw 
one in Tierrn del Fuego eating a cuttle-fish; and at Low’s 
Harbour, another was killed in the act of carrying to it^ hole a 
lar^ volute shell. At one place I caught in a trap a singular 
little mouse (M. brachiotis) ; it appeared common on several of 
the isletSf but the Chilotam at Low’s Harbour said that it was 
not found in all. What a succession of chances,* or w hat 
changes of level w\pst have been brought into play, thus to spread 
these small animah^ tliroughout this broken archipelago ! 

In all parts of Cliiloe and Chonos, two very strange birds 
occur, which are allied to, and replace, the Turco and 
Tapacolo of centrifl Chile. One is called by the inhabi- 
tants Cheucau” (Pteroptochos rubecula) : it frequents tlie 
most gloomy and retired spots within the damp forests. Some- 
times, although its cry may be heard close at hand, let a person 
watch ever so ‘attentively he will not see the cheucau ; at other 
times, let him stand motionless and the red-breasted little bird 
will approach within a few feet in the most familiar manner. It 
then busily hops about the entangled mass of rotting canes and 
branches, with its little tail cocked upwards. The cheucau is 
held in superstifiohs fear by the Chilotans, on account of its 
strange and varied* cries. There are three very distinct cries; 
one is called ‘‘ chiduco,” and^is an omen of good ; anotlier, 
‘‘ huitreu,” which is extremely unfavourable ; and a third, which 
I have forgotten. These words are given in imitation of the 
noises ; and the natives are in some things absolutely governed by 
them. The Chilotans ^uredly have chosen a most comical 
little creature for their prophet. An allied species, but rather 
larger, is called by the natives ‘‘ Guid-guid ” (Pteroptochos 
Tarnii), and by the English the barking-bird. This latter name 
is well given ; for I defy any one at first to feel certain that a 
small dog is not yelping somewhere in the forest. Just as with 
the cheucau, a person will sometimes hear the bark close by, but 
in vain may endeavour by w atching, and with still less chance by 
beating the bushes, to see the bird ; yet at other times the guid- 

♦ It is said that some rapacious birds bring their prey alive to their nests. 
If so, ill the course of centuries, every now and then, one might escape from 
the young birds. Some such agency is necessary, to account for the distri- 
bution of the smaller gnawing animals on islands not very near each other. 
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guid fearlessly comes near. Its manner of feeding and its general 
habits are very similar to those of the cheucaii. 

On the coast,* a small dusky-coloured bird (Opetiorhynchus 
Patagonicus) is very common. It is remarkable from its quiet 
habits; it lives entirely on the sea-beach, like a .‘sandpiper. 
Besides these birds only few others inliabit this broken land. 
In my rough notes I describe the strange noises, ^which, although 
frequently heard within these gloomy forests, .yet scarcely disturb 
the general silence. The yelping of the guid -guid, and the sudden 
whew-whew of the cheucau, sometimes come from afar off, and 
sometimes from close at hand ; the little black wren of Tierra 
del Fuego occasionally adds its cry ; the creeper (Oxyurus) fol- 
lows the intruder screaming and tyittering ; the humming-bird 
may be seen every now and then darting from side to side, and 
emitting, like an insect, its shrill chirp ; lastly, from the top of 
some lofty tree the indistinct but plaintive note of the white- 
tufted tyrant-flycatcher (3Iyiobius) may be noticed. From the 
great preponderance in most countries of certain common genera 
of birds, such as the finches, one feels at first surprised at meet- 
ing with the peculiar fornis above enumerated, as the commonest 
birds in any district. In central Chile two of them, namely, the 
Oxyurus and Scytalopus, occur, although niost rarely. When 
finding, as |tt this case, aniraal^*whicb seem to play so insig- 
nificant a part in the great scheme of nature, one is apt to wonder 
why they were created. But it should always be recollected, that 
in some other country perhaps they are essential members of 
society, or at some former period may Imve been so. If America 
south of 37® were sunk beneath the waters of the ocean, these 
two birds might continue to exist in central Chile for a long 
period, but it is very improbable that their numbers wuuld 
increase. We should then see a case which must inevitably have 
happened with very many animals. 

These southern seas are frequented by several specifc of 
Petrels : the largest kind, Procellaria gigantea, or nelly (que- 
brantahuesos, or break -bones, of the Sixiniards), is a common 

* I may mention, as a proof of how great a difference there is between 
the seasons of the womh*d and the open parts of this coast, that on September 
20th, in lat. 34*^, these birds had young ones in the nest, while among the 
Chonos Islands, three months later in the summer, they were only laying; 
the difference in latitude between these two places being about 700 miles. 

U 
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bird, both in the inland channels and on the open sea. In its 
habits and manner of flight, there is a very close resemblance 
with the albatross; and as with the albatross, a person may 
watch it for hours together without seeing on wliat it feeds. 
The ‘‘ break-bones ” is, however, a rapacious bird, for it was 
observed by some of the officers at Port St. Antonio chasing a 
diver, which tried to escape by diving and flying, but was con- 
tinually struck dd^m, and at last killed by a blow on its head. 
At Port St. Julian these great petrels were seen killing and 
devouring young gulls. A second species (Puffinus cinereus), 
which is common t^ Europe, Cape Horn, and the coast of Peru, 
is of a much smaller size than the P. gigantea, but, like it, of a 
dirty black colour. It generally frequents the inland sounds 
in very large flocks : I do not think I ever saw so many birds of 
ai\y other sort together, as I once saw of these behind the island 
of Chiloe. Hundreds of thousands flew in an irregular line for 
several hours in one direction. When part of the flock settled 
on the water tlie surface was blackened, and a noise proceeded 
from them as of^ human beings talking in the distance. 

There are seve^l other s|>ecies of petrels, but I will only 
mention one other kind, the Pelacanoides Berardi, which ofters 
an example of those extraordinary cases, of a biixl evidently be- 
longing to one well-marked family, yet both in its habits and 
structure allied to a very distinct tribe. This bird never leaves 
the quiet inland sounds. When disturbed it dives to a distance, 
and on coming to the surface, wdth the same movement takes 
flight. After flying by -the rapid movement of its short wings 
for a space in a straight line, it drops, as if struck dead, and 
dives again. The form of its beak and nostrils, length of foot, 
and even the colouring of its plumage, show that this bird is a 
petrel : on the other hand, its short wings and consequent little 
powCTof flight, its form of body and shape of tail, the absence of 
a hind toe to its foot, its habit of diving, and its choice of situa- 
tion, make it at first doubtful whether its relationship is not 
equally close with the auks. It would undoubtedly be mistaken 
for an auk, when seen from a distance, either on the wing, or 
when diving and quietly swimming about the retired channels of 
Tierra del Fuego. 
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CHAPTER XIV. 

San Carlos, Chiloe— Osorno in eruption, contemporaneously with Aconcagua 
and Coseguina— Ride to Cucao— Impenetrable foir^is — Valdivia — Indians 
— Earthquake — Concepcion — Great earthquake — Rocks fissured — Appear- 
ance of the former towns — The sea black and boiling — Direction of the 
vibrations — Stones twisted round — Great Wave — Permanent elevation of 
the land — Area of volcanic phenomena — The ^connexion between the 
elevatory and eruptive forces — Cause of earthquakes— Slow elevation of 
Mountain-chains. 

CHILOE AND CONCEPCION : GREAT EARTHQUAKE. 

On January tlie 15th we sailed from Low’s Harbour, and three 
days afterwards anchored a second time in the bay of S. Carlos 
in Chiloe. On the night of the 19th tlie volcano of Osorno was 
in action. At midnight the sentry observed something like a 
large star, which gradually increased in size till about three 
o’clock, when it presented a very magnificent spectacle. By the 
aid of a glass, dark objects, in constant succession, were seen, in 
the midst of a great glare of red light, to be throwm up and to 
fall down. The light was sufficient to cast on the w^ater a long 
bright reflection. I^arge masses of molten matter seem very 
commonly to be cast out of the craters in this part of the Cor- 
dillera. I was assured that when the Corcovado is in eruption, 
great masses are projected upwards and are seen to burst in the 
air, assuming many fantastical forms, such as trees : their size 
must be immense, for they can be distinguished from the high 
land behind S. Carlos, which is no less than ninety-three miles 
from the Corcovado. In the morning the volcano became tran- 
quil. 

I was surprised at hearing aftenvards that Aconcagua in Chile, 
480 miles northwards, was in action on this same night; and 
still more surprised to hear, timt the great eruption of Co- 
seguina (2700 miles north of Aconcagua), accompanied by an 
earthquake felt over a 1000 miles, also occurred within six hours 
of this same time. This coincidence is the more remark- 
able, as Coseguina had been dormant for twenty-six years: 

V 2 
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and Aconcagua most nirely shows any signs of action. It 
is didicult even to conjecture, whether this coineklcMice was 
accidental, or shows some subterranean connection. If Vesuvius, 
Etna, and Hecia in Iceland (all three relatively nearer each 
other, tha^^l^ corresponding points in South America) suddenly 
burst forth To eruption on the same night, the coincidence would 
be tlmught remarkable ; but it is &r more remarkable in this 
ease, where the three vents fall on the same great mountain* 
chain, and where the vast plains along the entire eastern coast, 
and the upraised recent shells along more than 2000 miles 
on the western coast, show in how equable and connected a 
manner the elevatory forces have acted. 

Captain Fitz Roy being anxious that some bearings should be 
taken on the outer coast of Chiloe, it was planned that Mr. King 
and myself should ride to Castro, and thence across the island to 
the Capella de Cucao, situated on the west coast. Having hire<l 
horses and a guide, we set out on the morning of the 22nd. We 
had not proceeded far, before we were joined by a woman and 
two boys, who were bent on tlie same journey. Every one on 
this road acts hail fellow well met fashion and one 

may here enjoy the privilege, so rare in KSouth America, of tra- 
velling without fire-anns. At first, the countr}' consisted of a 
succession of hills and valleys: nearer to Castm it became very 
level. The road itself is a curious afiair ; it consists in its whole 
length, with the exception of very few parts, of great logs of 
wood, which are either broad and laid longitudinally, or narrow 
and placed transversely. In summer tlie road is not very' bad ; 
but in winter, ’when the wood is rendered slippery from rain, 
travelling is exceedingly diflficult. At that time of the year, the 
ground on each side becomes a morass, and is often overtlowed : 
hence it is necessary that the longitudinal logs should be fastened 
down by transverse poles, which are pegged on each side into the 
earth. These pegs render a fall from a horse dangerous ; as the 
chance of alighting on one of them is not small. It is remark- 
able, however, how active custom has made the Chilotan horses. 
In crossing bad parts, where the logs had been displaced, they 
skipped from one to the other, almost with the quickness and 
certainty of a dog. On both hands the road is bordered by the 
lofty forest-trees, with their bases matted together by canes. 
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Wlien occasionally a long reach of this avenue could be beheld, 
it pn^sented a curious scene of uniformity: the white line of 
logs, narrowing in perspective, became hidden by the gloomy 
forest, or terminated in a zigzag which ascended some steep hill* 

Although the distance from S. Carlos to Castro jii^dxily twelve 
leagues in a straight line, the formation of the road must have 
been a great labour. I was told that several people had formerly 
lost their lives in attempting to cross the forest. The first who 
succeeded was an Indian, who cut bis way through the canes in 
eight days, and reached S* Carlos: he was rewarded by the 
Spanish government with a grant of land. JDuring the summer, 
many of the Indians wander about the forests (but chiefiy in the 
higher parts, w^here the woods are not quite so thick), in search 
of the half-wild cattle which live on the leaves of the cane and 
certain trees. It was one of these huntsmen who by chance dis- 
covered, a few years since, an English vessel, which had been 
wTCcked on the outer coast. The crew were beginning to fail in 
provisions, and it is not probable that, without the aid of this 
man, they would ever have extricated themi^lves from these 
scarcely penetrable woods. As it was, one serman died on the 
inarch, from fatigue. The Indians in these excursions steer by 
the sun ; so that if there is a continuance of cloudy weather, they 
cannot travel. 

The day was beautiful, and the number of trees w hich w^ere in 
full fiower perfumed the air; yet even this could hardly dis- 
sipate the effect of the gloomy dampness of the forest. More- 
over, the many dead trunks that stand like skeletons, never fail 
to give to these primeval woods a character of solemnity, absent 
in those of countries long civilized. Shortly after sunset w'e bi- 
vouacked for the night. Our female companion, who w^as rather 
good-looking, belongerl to one of the most respectable families in 
Castro : she rode, however, astride, and without shoes or stockings, 
I was surprised at the total want of pride shown by her and her 
brother. They brought food with them, but at all our meals sat 
watching Mr. King and myself whilst eating, till w^e were fairly 
shamed into feeding the whole party. The night w^as cloudless ; 
and while lying in our beds, w'e enjoyed the sight (and jt is a 
high enjoyment) of the multitude of stars which illumined the 
darkness of the forest. 
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January 23rd . — We rose early in the morning, an<l reached 
the pretty quiet town of Castro by two o’clock. The old governor 
had died since our last visit, and a Chileno was acting in his 
place. We had a letter of introduction to Don ]*edro, w horn wo 
found exceedingly hospitable and kind, and more disinterested 
than is usual on this side of the continent. The next day Don 
Pedro procured us fresh horses, and offered to accompany us 
himself. We proceeded to the south — generally following the 
coast, and passing through several hamlets, each with its large 
bam-like chapel built of wood. At Vilipilli, Don Pedro asked 
iho commandant to give us a guide to Cucao. The old gentle* 
man offered to come himself ; but for a long time nothing would 
persuade him, t^at two Englishmen really wished to go to such 
an out of the way place as Cucao. We were thus accompanied 
by the two greatest aristocrats in the country, as was plainly to 
be seen in the manner of all the poorer Indians towards them. 
At Chonchi we struck across the island, following intricate 
winding pat^s, sometimes passing through magnificent forests, 
and sometimes through pretty cleared spots, abounding with corn 
and potato crops. J'his undulating woody country, partially cul- 
tivated, reminded me of the wilder parts of England, and there* 
fore had to my eye a most fascinating aspect. At Vilinco, which 
is situated on the bortlers of the lake of Cucao, only a few fields 
were cleared ; and all the inliabitants appeared to be Indians. 
This lake is twelve miles long, and runs in an east and west 
direction. From local circumstances, die sea-breeze blows very 
regularly during the day, ^and during the night it falls calm ; 
this has given rise to strange exaggerations, for the phenomenon, 
as described to us at San Carlos, was quite a prodigy. 

The road to Cucao was so very bad that we determined to em- 
bark in a periagua. The commandant, in the most authoritative 
manner, ordered six Indians to get ready to pull us over, without 
deigning to tell them whether they would be paid. The periagua 
is a strange rough boat, but the* crew were still stranger : I doubt 
if six uglier little men ever got into a boat together. They 
pulled, however, very well and cheerfully. The stroke-oarsman 
gabbled Indian, and uttered strange cries, much after the fashion 
of a pig-driver driving his pigs. We started with a light breeze 
against us, but yet reached the Capella de Cucao before it was 
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late. The country on each side of the lake was one unbroken 
forest. In the same periagua witli us, a cow was embarked. To 
get so large an animal into a small boat appears at first a diffi- 
culty, but the IihIkius managed it in a minute. They brought 
the cow alongside the boat, wliich was heeJeci towards her ; then 
placing two oars under her belly, with their ends resting on the 
gunwale, by the aid of these levers they fairly tumbled the poor 
beast, heels over head, into the bottom of the boat, and then 
lashed her down with ropes. At Cucao we found an uninhabited 
hovel (which is the residence of the padre when he pays this 
Capella a visit), where, lighting a 6re, we cooked our supper, 
and were very comfortable. * 

The district of Cucao is the only inhabited part on the whole 
west coast of Chiloe. It contains about thirty or forty Indian 
families, who are scattered along four or five miles of the shore. 
They are very much secluded from the rest of Chiloe, and have 
scarcely any sort of commerce, except sometimes in a little oil, 
which they get from seal-blubber. They are tolerably dressed 
in clothes of their own manufacture, and they have f>lenty to eat. 
They seemcMl, however, discontented, yet huffible to a degree 
which it was quite painful to witness. These feelings are, I 
think, chiefly to be attributed to the harsh and authoritative 
manner in which they are treated by their rulers. Our com- 
panions, although so very civil to us, behaved to the poor Indians 
as if they had been slaves, rather than free men. They oniered 
provisions and the use o^their horses, without ever condescending 
to say how much, or indeed whether the o\vners should be paid 
at all. In the morning, being left alone with these poor pwple, 
we soon ingratiated ourselves by presents of cigars and mate. A 
lump of white sugar was divided between all present, and tasted 
with the greatest curiosity. The Indians ended all their com- 
plaints by saying, And it is only because we are poor Indians, 
and know nothing ; but it was not so when we had a King.’’ 

The next day after breakfast, we rode a few miles northward 
to Punta Huantamd* The road lay along a very broad beach, 
on which, even after so many fine days, a terrible surf was 
breaking. I was assured that after a heavy gale, the roar can 
be heard at night even at Castro, a distance of no less than 
twenty-one sea-miles across a hilly and wooded country. We 
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had some difficulty in reaching the point, owing to the intolerably 
bad paths ; for everywhere in the shade the ground soon becomes 
a perfect quagmire. The point itself is a bold rocky hill. It is 
covered by a plant allied, I believe, to Bromelia, and called by 
the inhabitants Chepones. In scrambling through the beds, our 
hands were very much scratched. I was amused by observing 
the precaution our Indian guide took, in turning up his trowsers, 
thinking that they were more delicate than his own hard skin. 
This plant l^ears a fruit, in shape like an artichoke, in which a 
number of seed-vessels are packed : these contain a pleasant sweet 
pulp, here much esteemed. I saw at Low’s Harbour the Chilo- 
tans making chichi, or cider, with this fruit : so true is it, as 
Humboldt remarks, that almost everywhere man finds means of 
preparing some kind of beverage from the vegetable kingdom. 
The savages, however, of Tierra del Fuego, and I believe of 
Australia, have not advanced thus far in the arts. 

The coast to the north of Punta Huantarad is exceedingly 
rugged and broken, and is fronted by many breakers, on which 
the sea is eternally roaring. Mr. King and myself were anxious 
to return, if it h^ been possible, on foot along this coast ; but 
even the Indians said it was quite impracticable. We were told 
that men have crossed' by striking directly through the woods 
from Cucao to S. Carlos, but never by the coast. On these 
expeditions, the Indians carry with them only roasted corn, and 
of this they eat sparingly twice a day. 

26 tA. — Ke-embarking in the periaguf, we returned across the 
lake, and then mounted our horses. The whole of Chiloe took 
advantage of this week of unusually fine weather, to clear the 
ground by burning. In everj^ direction volumes of smoke were 
curling upwards. Although the inhabitants were so assiduous 
in setting fire to every part of the wood, yet I did not see a single 
.fire which they had succeeded in making extensive. We dined 
with our friend the commandant, and did not reach Castro till 
after dark. The next morning we started very early. After 
having ridden for some time, wie obtained from the brow of a 
steep hill an extensive view (and it is a rare thing on this road) 
of the great forest. Over the horizon of tree^, the volcano of 
Corcovado, and the great flat-topped one to the north, stood out 
in proud pre-eminence ; scarcely another peak in the long range 
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showed its snowy summit. I hope it will be long before I forget 
this farewell view of the magnificent Cordillera fronting Chiloe. 
At night we bivouacked under a cloudless sky, and the next 
morning reached S. Carlos. We arrived on the right day, for 
before evening heavy rain commenced. 

February Ath . — &iled from Chiloe. During the last week I 
made several short excursions. One was to examine a great bed 
of now-existing shells, elevated 350 feet above the level of the 
sea : from among these shells, large forest-trees were growing. 
Another ride was to P. Huechucucuy. I had with me a guide 
who knew the country far too well ; for he would pertinaciously 
tell me endless Indian names for every little point, rivulet, and 
creek. In the same manner as in Tierra del Fuego, the Indian 
language appears singularly well adapted for attaching names to 
the most trivial features of the land. I believe every one was 
glad to say farewell to Chiloe ; yet if w^e could forget the gloom 
and ceaseless rain of winter, Chiloe might pass for a charming 
island. There is also something very attractive in the simplicity 
and humble politeness of the poor inhabitants. 

We steered northward along shore, but ow ing to thick weather 
did not reach Valdivia till the night of the 8ffi. The next 
morning the boat proceeded to the town, which is distant about 
ten miles. We followed the course of the river, occasionally 
passing a few hovels, and patches of ground cleared out of the 
otherwise unbroken forest ; and sometimes meeting a canoe with 
an Indian family. The iown is situated on the low banks of the 
stream, and is so completely buried in a wood of apple-trees that 
the streets are merely paths in an orchard. I have never seen 
any country, where apple-trees afipeared to thrive so well as in 
this damp part of South America : on the borders of the roads 
there were many young trees evidently self-sown. In Chiloe 
the inhabitants possess a marvellously short method of making 
an orchard. At the lower part of almost every branch, small, 
conical, brown, wrinkled points project : these are always ready 
to change into roots, as may sometimes be seen, where any mud 
has been accidentally splashed against the tree. A branch as 
thick as a man*s thigh is chosen in the early spring, and is cut 
off just beneath a group of these points ; all the smaller branches 
are lopped off, and it is then placed about two feet deep in the 
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ground. During the ensuing summer the stump throws out long 
shoots, and sometimes even bears fruit : I was shown one which 
had produced as many as twenty-three apples, but this was 
thought very unusual. In the thirti season the stump is changed 
(as I have myself seen) into a well-wooded tree, loaded with 
fruit. An old man near Valdivia illustrated his motto, ‘‘ Ne- 
cesidad es la madre del invencion,” by giving an account of the 
several useful things he manufactured from his apples. After 
making cider, and likewise wine, he extracted from the refuse a 
white and finely flavoured spirit ; by another process he procured 
a sweet treacle, or, as he called it, honey. His children and 
pigs seemed almost to live, during this season of the year, in his 
orchard. 

February 1 \th . — I set out with a guide on a short ride, in 
which, howevei^, I managed to sec singularly little, either of tlie 
geology of the country or of it» inhabitants. There is not much 
cleared land near Valdivia: after crossing a river at the distance 
of a few miles, we entered the forest, and then passed only one 
miserable hovel, ^ before reaching our sleeping-place for the 
night. The short difference in latitude, of 150 miles, has given 
a new aspect to the forest, compared with that of Chiloe. This 
is owing to a slightly different proportion in the kinds of trees. 
The evergreens do not appear to be quite so numerous ; and the 
forest in consequence has a brighter tint. As in Chiloe, the lower 
parts are matted together by canes : here also another kind (re- 
sembling the bamboo of Brazil and about twenty feet in height) 
grows in clusters, and ornaments the banks of some of the 
streams in a very pretty manner. It is with this plant that the 
Indians make their chuzos, or long tapering spears. Our resting- 
house was so dirty that I preferred sleeping outside : on these 
journeys the first night is generally very uncomfortable, because 
one is not accustomed to the tickling and biting of the fleas. I 
am sure, in the morning, there was not a space on my legs of 
the size of a shilling, which had not its little red mark where 
the flea had feasted. 

I2th, — We continued to ride through the uncleared forest; 
only occasionally meeting an Indian on horseback, or a troop of 
fine mules bringing alerce-planks and corn from the southern 
plains. In the afternoon one of the horses knocked up: we 
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were then on a brow of a hill, which commanded a fine view of 
the Llanos. The view of these open plains was very refreshings 
after being hemmed in and buried in the wilderness of trees. 
The uniformity of a forest soon becomes very wearisome. This 
west coast makes me remember with pleasure the free, unbounded 
plains of Patagonia ; yet, with the true spirit of contradiction, I 
cannot forget how sublime is the silence of the forest. The 
Llanos are the most fertile and thickly peopled parts of the 
country ; as they possess the immense advantage of being nearly 
free from trees. Before leaving the forest we crossed some flat 
little lawns, around which single trees stood, as in an English 
park : I have often noticed with surprise, in wooded undulatory 
districfs, tliat tlje quite level parts have been destitute of trees. 
On account of the tired horse, I determined to stop at the Mission 
of Ciidico, to tiie friar of whi^'h I had a letter of introduction. 
Cudico is an intermediate district between the forest and the 
Llarjos. There are a good many cottages, with patches of corn 
and potatoes, nearly all belonging to Indians. The tribes de- 
pendent on Valdivia are “ reducidos y cristianos.” The Indians 
farther northward, about Arauco and Imperial, are still very 
wdld, and not converted ; but they have all much intercourse 
with the Spaniards. The padre said that the Christian Indians 
did not much like coming to mass, but that otherwise they showed 
respect for religion. The greatest difficulty is in making them 
observe the ceremonies of marriage. The wild Indians take as 
many wives as tliey can support, and a cacique will sometimes 
have more than ten : on entering his house, the number may be 
told by that of the separate fires. Each wife lives a week in turn 
with the cacique ; but all are employed in weaving ponchos, &c. 
for his profit. To be the wife of a cacique, is air honour much 
sought after by the Indian women. 

The men of all these tribes wear a coarse woollen poncho : 
those south of Valdivia w^ear short trowsers, and those north of 
it a petticoat, like the chilipa oi the Gauchos. All have their 
long hair bound by a scarlet fillet, but with no other covering on 
their heads. These Indians are good-sized men ; their cheek- 
bones are prominent, and in general appearance they resemble 
the great American family to which they belong; but their 
physiognomy seemed to me to be slightly difierent from that of 
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any other tribe which I had before seen. Their expression is 
generally grave, and even austere, and possesses much character : 
this may pass either for honest 'bluntness or fierce determination. 
The long black hair, the grave and much-lined features, and the 
dark complexion,^ called to my mind old portraits of James I. 
On the road we met with none of that humble politeness so uni- 
versal in Chiloe. Some gave their mari-mari ” (gocnl morning) 
with promptness, but the greater number did not seem Inclined 
to oflTer any salute. This independence of manners is probably a 
consequence of their long wars, and the repeated victories which 
they alone, of all the tribes in America, have gained over the 


I spent the evening very pleasantly, talking with the padre. 
He was exceedingly kind and hospitable; and coming from 
Santiago, had j?ontrived to surround himself with some few com- 
forts. Being a man of some little education, he bitterly com- 
plainefl of the total want of society. With no particular zeal 
for religion, no business or pursuit, how completely must this 
man’s life be wasted ! The next day, on our return, M-^e met 
seven very wild-looking Indians, of whom some were caciques 
that had just received from the Chilian government, their yearly 
small stipend for having long remained faithful. They were 
fine-looking men, and they rode one after the other, with most 
gloomy &ces. An old cacique, who headed them, had been, I 
suppose, more excessively drunk than the rest, for he seemed 
both extremely grave and very crabbed. Shortly before this, 
two Indians joined us, who were travelling from a distant mission 
to Valdivia concerning some lawsuit. One was a good-humoured 
old man, but from his wrinkled beardless face looked more like 
an old woman than a man. I frequently presented both of them 
with cigars; and though ’ready to receive them, and I dare say 
grateful, they would hardly condescend to thank me. A Chilotan 
Indian would have taken off his hat, and given his “ Dios le 
page ! ” The travelling was very tedious, both from the bad- 
ness of the roads, and from the number of great fallen trees, 
which it was necessary either to leap over or to avoid by making 
long circuits. We slept on the road, and next morning reached 
Valdivia, whence I proceeded on board. 

A few days afterwards I crossed the bay with a party of 
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officers, and landed near the fort called Niebla. The buildings 
were in a njost ruinous state, and the gun*carriages quite rotten. 
Mr. Wickham remarked to the commanding officer, that with 
one discharge they would certainly all fall to pieces. The poor 
man, trying to put a good fece upon it, gravely replied, « No, I 
am sure, sir, they would stand two ! The Spaniards must have 
intended to have made this place impregnable. There is now 
lying in the middle of the courtyard a little mountain of mortar, 
which rivals in hardness the rock on which it is placed. It was 
brought from Chile, and cost 7000 dollars. The revolution 
having broken out, prevented its being applied to any purpose, 
and now it remains a monument of the fallen greatness of 
Simiii. 

I wanted to go to a house about a mile and a half distant, but 
my guide said it was quite impossible 4o penetrate Che wood in a 
straight line. He offered, however, to lead me, by following 
obsc»ire cattle-tracks, the shortest way : the walk, nevertheless, 
took no less than three hours ! This man is employed in hunting 
strayed cattle ; yet, well as he must know the woods, he was not 
long since lost for two whole days, and had nothing to eat. 
These facts convey a good idea of the impracticability of the 
forests of these countries. A question often occurred to me — 
how long does any vestige of a fallen tree remain ? This man 
showed me one which a party of fugitive royalists had cut down 
fourteen years ago ; and taking this as a criterion, I should think 
a bole a foot and a half in diameter would in thirty years be 
changed into a heap of mould. 

February 20th . — This day has been memorable in the annals 
of Valdivia, for the most severe earthquake experienced by the 
oldest inhabitant. I happened to be on shore, and was lying 
down in the wood to rest myself. It came on suddenly, and 
lasted two minutes, but the time appeared much longer. The 
rocking of the ground was very sensible. The undulations ap- 
peared to my companion and myself to come from due east, 
whilst others thought they proceeded from south-west : this shows 
how difficult it sometimes is to perceive the direction of the 
vibrations. There was no difficulty in standing upright, but the 
motion made me almost giddy : it was something like the move- 
ment of a vessel in a little cross-ripple, or still more like that felt 
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by a person skating over thin ice, which bends under the weight 
of his body. 

A bad earthquake at once destroys our oldest associations : 
the earth, the very emblem of solidity, has moved beneath our 
feet like a thin crust over a fluid one second of time has created 
in the mind a strange idea of insecurity, which hours of reflec- 
tion would not have produced. In the forest, as a breeze 
moved the trees, I felt only the earth tremble, but saw no other 
eflect. Captain Fitz Roy and some officers were at the town 
during the shock, and there the scene w^as more striking ; for 
although the houses, from being built of wood, did not fall, they 
were violently shaken, and the boards creaked and rattled toge- 
ther. The people rushed out of doors in the greatest alarm. It 
is these accompaniments that create that perfect horror of earth- 
quakes, experi^enced by a41 who iiave thus seen, as well as felt, 
their effects. Within the forest it was a deeply interesting, but 
by no means an awe-exciting phenomenon. The tides were very 
curiously affected. The great shock took place at the time of 
low water ; and an old woman who was on the beach told me, 
that the water flowed very quickly, but not in great waves, to 
high-water mark, and then as quickly returned to its proper 
level ; this was also evident by the line of wet sand. This same 
kind of quick but quiet movement in the tide, happened a few 
years since at Chiloe, during a slight earthquake, and created 
much causeless alarm. In tlie course of the evening there were 
many weaker shocks, which seemed to produce in the harbour 
the most complicated currents, and some of great strength. . 


March Ath , — ^We entered the harbour of Concepcion. While 
the ship was beating up to the anchorage, I landed on the island 
of Quiriquina. The mayor-domo of the estate quickly rode 
down to tell me the terrible news of the great earthquake of the 
20th ; — “ That not a house in Concepcion or Talcahuano (the 
port) was standing ; that sevebty villages were destroyed ; and 
that a great wave had almost washed away the ruins of Talca- 
huano." Of this latter statement I soon saw abundant proofs 

the whole coast being strewed over with timber and furniture as 
if a thousand ships had been wrecked. Besides chairs, tables, 
book-shelves, &c., in great numbers, there were several roofs of 
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cottages, which had been transported almost whole. The store* 
houses at Talcahuano had been burst open, and great bags of 
cotton, yerba, and other valuable merchandise were scattered on 
the shore. During my walk round the island, I observed that 
numerous fragments of rock, which, from the marine productions 
adhering to them, must recently have been lying in deep water, 
liad been cast up high on the beach ; one of these was six feet 
long, three broad, and two thick. 

Tiie island itself as plainly showed the overwhelming power of 
the earthquake, as the beach did that of the consequent great 
wave. The grciund in many parts was fissured in north and 
south lines, perhaps caused by the yielding^of the parallel and 
steep sides of this narrow island. Some of the fissures near the 
cliffs were a yard wide. Many enormous masses’ had already 
fallen on the beach ; and the iihabitants thought that when the 
rains commenced far greater slips would happen. The effect of 
the vibration on tlie hard primary slate, which composes the 
foundation of the island, was still more curious : the superficial 
parts of some narrow' ridges were as completely shivered as if 
they had been blasted by gunpowder. This effect, which was 
rendered conspicuous by the fresh fractures and displaced soil, 
must be confined to near the surface, for otherwise there would 
not exist a block of solid rock throughout CJiile ; nor is this im- 
probable, as it is known that the surface of a vibrating body is 
affected differently from the central part. It is, perhaps, owing 
to this same reason, that earthquakes do not cause quite such 
terrific havoc w ithin deep mines as would be expected. I believe 
this convulsion has been more effectual in lessening the size of the 
island of Quiriquina, than the ordinary wear-and-tear of the sea 
and weather during the course of a whole century. 

The next day 1 landed at Talcahuano, and afterwards rode to 
Concepcion. Both towns presented the most awful yet interest- 
ing spectacle I ever beheld. To a person who had formerly 
known them, it possibly might have been still more impressive ; 
for the ruins were so mingled together, and the whole scene pos- 
sessed so little the air of a habitable place, that it w'as scarcely 
possible to imagine its former condition. The earthquake com- 
menced at half-past eleven o’clock in the forenoon. If it had 
happened in the middle of Uie night, the greater number of the 
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inhabitants (which in this one province amount to many thou- 
sands) must have perishe<i, instead of less than a hundred : as it 
was, the invariable practice of running out of doors at the first 
trembling of the ground, alone saved them. In Concepcion 
each house, or row of houses, stood by itself, a heap or line of 
ruins ; but in Talcahuano, owing to the great wave, little more » 
than one layer of bricks, tiles, and timber, with here and there 
part of a wall left standing, could be distinguished. From this 
circumstance Concepcion, although not so completely desoIate<J, 
was a more terrible, and, if I may so call it, picturesque sight. 
The first shock was veiy^ sudden. The mayor-domo at Quin- 
quina told me, that the first notice he received of it, was finding 
both the horse he rode and himself, rolling together on the ground. 
Hislng up, he was again thrown down. He also told me that 
some cows which were standing j/)n the steep side of the island 
were rolled into tlie sea. The great wave caused the destruc- 
tion of many cattle ; on one low island, near the head of the 
bay, seventy animals were washed off and drowned. It is gene- 
rally thought that this has been the worst earthquake ever re- 
conled in Chiles but as the very severe ones occur only after long 
inteiv'als, this cannot easily l)e known ; nor indeed would a much 
worse shock have made any great difference, for the min was 
now complete. Innumenible small tremblings followetl the great 
earthquake, and within the first twelve days no less than three 
hundred were counted. 

After viewing Concepcion, I cannot understand how the greater 
number of inhabitants escaped unhurt. The houses in many 
parts fell outwards ; thus forming in the middle of the streets 
little hillocks of brickwork and rubbish. Mr. Kousi?, the English 
consul, told us that he was at breakfast when the first movement 
warned him to run out. He had scarcely reached the middle of 
the court-yard, when one side of his house came thtinderingdown. 
He retained presence of miml to remember, that if he once got 
on the top of that part which *iiad already fallen, he would be 
safe. Not being able from the motion of the ground to stand, 
hecmw/ed up on his hanrfs and knees; and no sooner had he 
asorndtad this little eminence, than the other side of the house 
feU in, tlie great beams sweeping close in front of his head. 
With his eyes blinded, and his mouth choked with the cloud of 
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dust which darkened the sky, At last he gained the street. As 
sh(>ck succeeded shock, at the interval of a few minutes, no one 
dared approach the shattered ruins ; and no one knew whether 
his dearest friends and relations were not perishing from the want 
of help. Those who had saved any property were obliged to keep 
a constant watch, for thieves prowled about, and at each little 
trembling of the ground, with one liand they beat their breasts 
and cried “ misericordia !” and then with the oilier filched what 
they could from the ruins. The tliatched roofs fell over the fires, 
and flames burst forth in all parts. Hundreds knew themselves 
ruined, and few had the means of providing food for the day. 

Eartlu|uaki^ alone are sufficient to destroy the prosperity of 
any country. If beneath England the now inert subterranean 
forces should exert those pow ers, wdiich most assuredly in former 
geological ages tJiey have exe**ted, how completely would the 
entire condition of the country be changed I What would be- 
come of the lofty houses, thickly packed cities, great manufac- 
tories, the beautiful public and private edifices ? If the new 
period of disturbance were first to commence by some great 
earthquake in the dead of the night, how terrific would be the 
carnage I England would at once be bankrupt ; all pa{)ers, 
reconis, and accounts w'ould from that moment be lost. 
Government being unable to collect the taxes, and foiling to 
maintain its authority, the hand of violence and rapine would 
remain uncontrolltHl. In every large town fomine would go 
forth, pestilence and death following in its train. 

Shortly after the shock, a great wave was seen from the dis- 
tance of three or four miles, approaching in the middle of the bay 
with a smooth outline ; but along the shore it tore up cottages 
and trees, as it swept onwardk with irresistible force. At the 
head of the bay it broke in a fearful line of white breakers, which 
rushed up to a height of 23 vertical feet above the highest spring- 
tides. Their force must have been prodigious ; for at the Fort a 
cannon with its carriage, estimaU^ at four tons in weight, was 
moved lo fijet inwards. A schooner w^as left in the midst of the 
ruins, 200 yards from the beach. The first wave was followed 
by two others, which in their retreat carried away a vast wreck 
of floating objecu. In one part of the bay, a ship was pitched 
high and dry on shore, was carried off, again driven on shore, 
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and again carried off. In another part, two large vessels 
anchored near together were whirleti about, and tlieir cables 
w'ere thrice wound round each other : though anchored at a depth 
of 36 feet, they were for some minutes aground. The great wave 
must have travelled slowly, for the inhabitants of Talcahimno 
had time to run up the hills behind the town ; and some sailors 
pulled out seaward, trusting successfully to their boat riding 
securely over the swell, if they could reach it before it broke. 
One old w^oinan with a little boy, four or five years old, ran into 
a boat, but there was nobody to row it out : the boat was con- 
sequently dashed against an anchor and cut in twain ; the old 
woman was drowne^l, but the cliild was picked up some hours 
afterwards clinging to the wreck. Pools of salt-water were still 
standing amidst the ruins of the houses, and children, makirig 
boats with old tables and chairs, appeared as Imppy as tlieir 
parents were miserable. It was, however, exceedingly interest- 
ing to observe, how much more active and cheerful ail appearetl 
than could have been expected. It was remarked with much 
truth, that from tlie destruction being universal, no one indi- 
vidual w’as humbled more than another, or could suspect his 
friends of coldness — that most grievous result of the loss of 
wealth. Mr. Rouse, and a large party whom he kindly took 
under his protection, liveil for the first week in a garden beneath 
some apple-trees. At first they were as merry as if it had been 
a picnic ; but soon afterwards heavy rain caused much discom- 
fort, for they were absolutely without shelter. 

In Captain Fitz Roy’s excellent account of the eartliquake, it 
is said that two explosions, one like a column of smoke and 
another like the blowing of a great whale, were seen in the bay. 
The water also appeared every where to be boiling ; and it “ be- 
came black, and exhalal a most disagreeable sulphureous smell.’^ 
These latter circumstances were observed in the liay of Val- 
paraiso during the earthquake of 182*2 ; they may, 1 think, be 
accounted for, by the disturbance of the mud at the bottom of the 
sea containing organic matter in decay. In the Ray of Callao, 
during a cairn day, I noticed, that as the ship dragged her cable 
over the bottom, its course was marked by a line of bubbles. 
The lower orders in Talcaliuano thought that the earthquake was 
caused by some old Indian women, who two years ago beipg 
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oRended stopped the volcano^of Antuco. This silly belief is 
curious, because it shows that experience has taught them to 
observe, that there exists a relation between the suppressed action 
of tlje volcanos, and the trembling of the ground. It was neces- 
sary to apply the witchcraft to the point where their perception 
of cause and effect failed ; and this was the closing of the volcanic 
vent. This belief is the more singular in this particular instance, 
because, according to Captain Fitz Roy, there is reason to believe 
that Antuco was noways affected. 

The town of Concepcion was built in the usual Spanish 
fashion, with all tlie streets running at right angles to each other ; 
one set ranging S.W. by W., and the ortier set N.W. by N. 
The walls in the former direction certainly stood better than 
those in the latter : the greater number of the masses of brick- 
work were thrown down tow;ards the N.E. ]k)tli these cir- 
cumstances perfectly agree with the general idea, of tlie undula- 
tions having come from the S.W. ; in which quarter subterranean 
noises were also heard : for it is evident that the walls running 
S.W. aiid N.E. which presented their end.s to the point whence 
the undulations came, wouhl be much less likely to fall than 
those walls which, running N.W. and 8.E., must in their whole 
lengths liave been at the same instant thrown out of the per- 
pendicular; for the undulations, coming from the S.W., must 
have extended in N.W. and S.E. waves, as they passed under the 
foundations. Tfiis may be illustrated by placing books edgeways 
on a caqiet, and then, after the manner suggested by Michell, 
imitating the undulations of an earthquake : it will be found that 
they fiill with more or le.ss readiness, according as. their direction 
more or Im nearly coincides with the line of the waves. The 
fissures in the grotuid generally, though not uniformly, exteiuled 
in a S.E. and N.W. direction ; and therefore corresponded to the 
lines of undulation or of principal flexure. Bearing in mind all 
these circumstances, which so clearly point to the S.W. as the 
chief foens of disturbance, it L a very interesting fact tliat the 
island of 8. Maria, situated in that quarter, was, during the 
general uplifting of the land, raised to nearly three times the 
height of any other part of the coast. 

The different resistance offered by the walls, accoitling to their 
direction, was well exemplified in the atse of the Cathedral. 

X 2 
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The side which fronted the N.E. presented a grand pile of ruins, 
in the midst of which door-cases and masses of timber stood up, 
as if floating in a stream. Some of the angular blocks of brick- 
work were of great dimensions ; and they were rolled to a distance 
on the level plaza, like fragments of rock at the base of some 
high mountain. The side walls (running S.W. and N.E.), 
though exceetlingly fractured, yet remained standing ; but the 
vast buttresses (at right angles to them, and therefore parallel to 
the walls that fell) were in many cases cut clean off, as if by a 
chisel, and hurled to the ground. Some square ornaments on the 
coping of these same walls, were moved by the earthquake into a 
diagonal position. Ik similar circumstance was observed af\er 
an earthquake at Valparaiso, Calabria, and other places, includ- 
ing some of the ancient Greek temples. • This twisting dis- 
placement, at first appears to indicate a vorticose movement 
beneath each point thus aflected ; but this is highly improbable. 
May it not l>e caused by a tendency in each stone to arrange 
itself in some particular position, with respect to the lines of 
vibration, — in a manner somewhat similar to pins on a sheet of 
paper when shaken? Generally speaking, archetl doorways or 
windows stood much better than any other part of the buildings. 
Nevertheless, a poor lame old man, who had been in the habit, 
during trifling shocks, of crawling to a certain doorway, was 
this time crushed to pieces. 

I have not attempted to give any detailed description of the 
appearance of Concepcion, for I feel that it is quite impossible 
to convey the mingled feelings which I experienced. Several of 
the officers visited it before me, but their strongest language 
failed to give a just idea of the scene of desolation. It is a 
bitter and humiliating thing to see works, which have cast man 
so much time and labour, overthrown in one minute ; yet com- 
passion for the inhabitants was almost instantly banished, by the 
surprise in seeing a state of things produced in a moment of 
time, which one was accustomed to attribute to a succession of 
^es. In my opinion, we have scarcely beheld, since leaving 
England, any sight so deeply interesting. 

In almost every severe earthquake, the neighbouring waters 

♦ M. Arago in L’lnstitot. 1839, p. .337. See also Mieni*s Chile, vol. i. 
p. 392 ; also Lyelfs Priociplea of Geology, chap, xv., book ij. 
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of the sea are said to have been greatly agitated. The disturb- 
ance seems generally, as in the case of Concepcion, to have been 
of two kinds : first, at the instant of the shock, the water swells 
high up on the beach with a gentle motion, and then as quietly 
retreats ; secondly, some time afterwards, the whole body of the 
sea retires from the coast, and then returns in waves of over- 
whelming force. The first movement seems to be an imme- 
diate consequence of the earthquake affecting differently a fluid 
and a solid, so that their respective levels are slightly de- 
ranged : but the second case is a far more important phenome- 
non. During most earthquakes, and especially during those on 
the west coast of America, it is certain that the first great move- 
ment of the waters has been a retirement. Some authors have 
attempteci to explain this, by supposing that the water retains its 
level, w'hilst the land oscillah's upwards ; but surely the water 
close to the land, even on a rather steep coast, would partake of 
the motion of the bottom ; moreover, as urged by Mr. Lyell, 
similar movements of the sen have occunre<l at islands far distant 
from the chief line of disturbance, as was the ca.se with Juan 
Fernandez during this earthquake, and with Madeira during the 
famous Lisbon .shock. I suspect (but the subject is a very ob- 
scure one) that a wave, however produced, first draws the water 
from the shore, on which it is advancing to break : I have ob- 
served that this happens wdth the little waves from the paddles 
of a steam -Ixmt. It is remarkable that whilst Talcahuano and 
Callao (near Lima), both situated at the head of large shallow 
bays, have suffered during every severe earthquake from great 
waves, Valparaiso, seated close to the etige of profoundly deep 
water, lias never been overwhelmed, though so often shaken by 
the severest shocks. From the great wave not immediately fol- 
lowing the earthquake, but sometimes after the interval of even 
half an hour, and from distant Islands being affected similarly 
with the coasts near the focus of the disturbance, it appears that 
the wave first rises in the offing; and as this is of general occur- 
rence, the cause must be general : I suspect we must look to the 
line, where the less disturbed waters of the deep ocean join the 
water nearer the coast, which ha.s partaken of the movements of 
the land, as the place where the great wave is first generated ; it 
would also appear that the wave is larger or smaller, according 



310 


CONNEXION OF THE FXKVATOKY [on vi\ xiv. 


to the extent of shoal water which has been agitated together 
with the bottom on which it rested. 

The most remarkable effect of this earthqtiake was the perma« 
nent elevation of the land ; it would probably be fer more cor- 
rect to speak of it as the cause. There can be no doubt that the 
land round the Bay of Concepcion was upraisetl two or tfiree feet ; 
but it deserves notice, that owing to the wave liaving oblite- 
rated the old lines of tidal action on the sloping sandy shores, I 
could discover no evidence of this fact, except in the united tes* 
timony of the inhabitants, that one little rocky shoal, now ex- 
posed, was formerly covered %vith water. At the island of S. 
Maria (about thirty milt's distant) the elevation was greater ; on 
one i>artf Captain Fitz Hoy foumi betls of putrhl mussel-shells 
sti/l adhtrinij to the rocks^ ten fetit abtne high-water mark : the 
inhabitants had formerly divetl at low-water spring-titles for tht'se 
shells. The elevation of this province is f>articiilarly interesting, 
from its having been the tlu'atre of several other violent tarlh- 
quakes, and from the vast numbers of .sea-shells seattt rfxl over 
the land, up to a height of certainly 6(X), and I believe, of KICK) 
feet. At Valparaiso, as I have remarked, similar shells are 
found at the height of 1300 feet: it is hardly possible to doubt 
that this great elevation has been effected by successive small 
uprisings, such as that which accompanietl or causetl the earth- 
quake of this year, and likewise by an insensibly slow rise, which 
is certainly in progress on some parts of this coast. 

The island of Juan Fernandez, 360 miles to tlie N.E., wtis, at 
the time of the great shock of the 20th, violently .shaken, so that 
the trees beat against each other, and a volcano burst forth under 
water close to the shore : these facts are remarkable because this 
island, during the earthquake of 1751, was then also affected more 
violently than other places at an equal distance from Concepcion, 
and this seems to show some subterranean connection between 
these two points. Chiloe, about 340 miles southward of Con- 
cepcion, appears to have been shaken more strongly than the inter- 
mediate district of Valdivia, where the volcano of Villurica was 
noways affected, whilst in the Cordillera in front of Chiloe, two 
of the volcanos burst forth at the saine instant in violent action. 
These two volcanos, and some neighbouring ones, continued for 
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a long time in eruption, and ten months afterwards werei^in 
influenced by an earthquake at Concepcion. Some men, cutting 
wood near the base of one of these volcanos, did not perceive the 
shock of the 20th, although the whole surrounding Province was 
then trembling ; here we have an eruption relieving and taking 
the place of an eartliquake, os would have happened at Con- 
cepcion, according to the belief of the lower orders, if the 
volcano of Antuco had not been closed by* witchcraft. Two 
years and three quarters afterwards, Valdivia and Chiloe were 
again shaken, more violently than on the 20th, and an island in 
the Chonos Archipelago was permanently elevated more than 
eight feet. It will give a better idea of the scale of these phe- 
nomena, if (as in the case of the glaciers) we suppose them to 
have taken place at corresponding distances in Europe: — then 
would the lan<l from the Nor^h Sea to the Mecliterranean have 
been violently shaken, and at the same instant of time a large 
tract of the eststerii coast of England w^ould have been perma 
nently elevatKl, together with some outlying island.*?,— a train o£ 
volcanos on the coast of Holland would have burst forth in 
action, and an eruption taken place at the bottom of the sea, near 
the northern extremity of Ireland — and lastly, the ancient vents 
of Auvergne, Cantal, and Mont d\)r would each have sent up 
to the sky a dark column of smoke, and have long remained in 
fierce action. Two y«irs and three quarters afterwunls, France, 
from its centre to the English Channel, would have been again 
desolated by an earthquake, and an island permanently upraised 
in the Mediterram^n. 

The space, from under which volcanic matter on the 20th was 
actually erupted, is 720 miles in one line, and 400 miles in another 
line at right angles to the first : hence, in all probability, a sub- 
terrane^an lake of lava is here stretched out, of nearly double the 
area of the Black Sea. From the intimate and complicated man- 
ner in which the elevator}' and eruptive forces w'ere shown to be 
connected during this train of phenomena, we may confidently 
come to the conclusion, that the forces which slowly and by little 
starts uplift continents, and those which at successive j>eriods 
pour forth volcanic matter from open orifices, are identical. 
From many retisons, I believe that the frequent qiiakings of the 
earth on this line of coast, are caused by the rending of the strata. 
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necessarily consequent on the tension of the land when upraised, 
and their injection by fluidified rock. This rending and injec- 
tion would^ if repeated often enough (and we know that earth- 
quakes repeatedly affect the same areas in the same manner), form 
a chain of hills ; — and the linear island of St. Mary, which was 
upraised thrice the height of the neighbouring country, seems to 
be undergoing this process. I believe that the solid axis of a 
mountain, differs in its manner of formation from a volcanic hill, 
only in the molten stone having been repeatedly injectecJ, instead 
of having been repeatedly ejected. Moreover, I believe that it 
is impossible to explain the structure of great mountain-chains, 
such as that of the Cordillera, where the strata, capping the in- 
jected axis of plutonic rock, have been thrown on their edges 
along several parallel and neighbouring lines of elevation, except 
on this view of the rock of the axis having been repeatedly in- 
jected, after intervals sufficiently long to allow the upper parts 
or wedges to cool and become solid ; — for if the strata had been 
thrown into their present highly-inclined, vertical, and even in- 
verted positions, by a single blow, the very bowels of the earth 
would have gdshed out ; and instead of beholding abrupt 
mountain-axes of rock solidified under great pressure, deluges of 
lava would have flowed out at innumerable points qn every line 
of elevation.* 

♦ For a full account of the volcanic phenomena which accompanied the 
earthquake of the 20th, and for the conclusions dcducibie from them, 1 must 
refer to Volume V. of the Geological Transactions. 
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CHAPTER XV. 


Valparaiso — Portillo pass — Sagacity of mules — Mountain-torrents — Mines, 
how discovered — Proofs of the gradual elevation of the Cordillera — Effect 
of snow on rocks — Geological structure of the two main ranges, their 
distinct origin and upheaval — Great subsidence — Red snow— Winds — 
Pinnacles of snow — Dry and clear atmosphere — Electricity — Pampas — 
Zoology of the opposite sides of the Andes-JLocusts — Great Bugs — 
Mendoza— Uspallata Pass—Silicified trees buried as they grew— Incas 
Bridge — I3aduess of the passes exaggerated— Cumbre—Casuchas — Val- 
paraiso. 


PASSAGE OF THE COllDlLLERA. 

March Tth^ 1835. — We stayed three days at Concepcion, and 
then sailed for Valparaiso. The wind being northerly, we only 
reached the mouth of the harbour of Concepcion before it was 
dark. Being very near the land, and a fog coming on, the 
anchor was dropped. Presently a large American whaler ap- 
peareti close alongside of us ; and we heartl the Yankee swearing 
at his men to keep quiet, whilst he listened for the breakers. 
Captain Fitz Roy hailed him, in a loud clear voice, to anchor 
where he then was. The poor man must have thought the voice 
came from the shore : such a Babel of cries issued at once from 
the ship— every one hallooing out, “ Let go the anchor ! veer 
cable ! shorten sail ! ” It was the most laughable thing I ever 
heanl. If the ship’s crew had been all captains, and no men, 
there could not have been a greater uproar of orders. We after- 
wards found that the mate stuttered : I suppose all hands were 
assisting him in giving his orders. 

On the 11th we anchored at Valparaiso, and two days after- 
wards I set out to cross the Cordillera. I proceeded to i^ntiago, 
where Mr. Caldcleugh most kindly assisted me in every possible 
way in making the little preparations which were necessary. In 
this part of Chile tliere are two passes across the Andes to Men- 
doza : the one most commonly used — namely, that of Aconcagua 
or Uspallata — is situated some way to the north ; the other, called 
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the Portillo, is to the south, and nearer, but more lofty and 
dangerous. 

March 18 M. — We set out for the Portillo pass. L(*aving 
Santiago we crossal the wide burnt-up plain on which that city 
stands, and in the afternoon arrived at the Maypu, one of the 
principal rivers in Chile. The valley, at the point where it 
enters the first Cordillera, is bounded on each side by lofty barren 
mountains ; and although not broad, it is very fertile. Numerous 
cottages were surrounded by vines, and by orchards of apple, 
nectarine, and peach trees — their boughs breaking with the 
w’eight of the beautiful ripe fruit. In the evening we passed the 
custom-house, where our luggage was examined. The frontier 
of Chile is better guarded by the Cordillera, than by the waters 
of the sea. There are \ery few valleys which learl to the central 
ranges, and the mountains are quite impassable in other parts by 
beasts of burden. The custom-house officers were very civil, 
which was perhaps partly owing to the j)assport which the Pre- 
sident of the Republic had given me ; but I must express my 
admiration at the natural politeness of almost every Chileno. In 
this instance, the contrast with the same class of men in most 
other countries was strongly marked. I may mention an artcc- 
dote with which I was at the time much pleased : we met near 
Mendoza a little and very fat negress, riding astride on a mule. 
She had a goitre so enonuous that it was scarcely possible to 
avoid gazing at her for a moment ; but my two companions almost 
instantly, by way of apology, made the common salute of the 
country by taking off their hats. Where would one of the lower, 
or higher classas in P^urope, have shown such feeling politeness 
to a poor and miserable object of a degraded race ? 

At night we slept at a cottage. Our manner of travelling was 
delightfully independent. In the inhabitefl parts we bought a 
little firewood, hired pasture for the animals, and bivouacked in 
the corner of the same field with them. Carrying an iron pot, 
we cooked and ate our supper under a cloudless sky, and knew 
no trouble. My companions were Mariano Gonzales, who had 
formerly accompanied me in Chile, and an ‘‘ arriero,” with his 
ten mules and a “ madrina.” The madrina (or godmother) is a 
most important personage : she is an old steady mare, with a 
little bell round her neck ; and wherever she goes, the mules, 
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like good children, follow her. The affection of these animals 
for their madrinas saves infinite trouble. If several large troops 
are turned into one field to graze, in the morning the muleteers 
have only to lead the madrinas a little apart, and tinkle their 
bells ; and although there may be two or three hundred together, 
each rnuh* immediately knows the bell of its own madrina, and 
conies to her. It is nearly impossible to lose an old mule ; for if 
detained for several hours by force, she will, by the power of 
smell, like a dog, track out her companions, or rather the 
madrina, for, according to the muleteer, she is the chief object 
of affection, 'flie fetding, however, is not of an individual 
nature ; for 1 believe I am right in saying fliat any animal with 
a bell will serve as a madrina. In a troop f*ach animal carries 
on a level road, a cargo weighing 4l(> pounds (more than 29 
stone), but in a mountainous country 100 pounds less; yet with 
what delicate slim limbs, without any proportional bulk of muscle, 
these animals supj)ort so great a bunlen ! The mule always 
appears to me a most surprising animal. That a hybrid should 
possess more reason, memory, obstinacy, social affection, powers 
of muscular endurance, and length of life, thiin either of its 
parents, seems to indicate that art has here outdone nature. Of 
our ten animals, six were intended for riding, and four for carry- 
ing cargoes, each taking turn about. AVe carried a good deal of 
food, ill case we sliould be snoweil up, as the season was rather 
late for j)assing tlie Portillo. 

March l^tA. — AV e rode iluriiig this day to the last, and there- 
fore most elevated house in the valley. The number of inha- 
bitants became scanty ; but wdiercver water could be brought 
on the land, it was very fertile. All the main valleys in the 
Cordillera are characteri.#d by having, on both sides, a fringe or 
terraoe of sidngle and sand, rudely stratified, and generally of 
considerable thickness. These fringes evidently once extended 
across the valleysj^ and were united; and the bottoms of the 
valleys in northern Chile, where there are no streams, arc thus 
smoothly filltxl up. On the'se fringes the roads are geiiemlly 
carried, for their surfaces are even, and they rise witli a very gentle 
slope up the vallcNs: hence, also, they are easily cultivated by 
irrigiition. They may be traced up to a heiglit of between 
7000 and 9000 feet, wlrere they become liidden by the irregular 
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piles of debm. At the lower end or mouths of the valleys, 
they are oontiniioudy united to those land-locked plains (also 
formed of shingle) at the foot of the main Cordillera, which 
I have described in a former chapter as characteristic of the 
scenery of Chile, and which were undoubtedly deposited when 
the sea penetrated Chile, as it now does the more southern 
coasts. No one fact in the geology of South America, interested 
me more than these terraces of rudely-stratified shingle. They 
precisely resemble in composition, the matter which the torrents in 
each valley would deposit, if they were checked in their course 
by any cause, such as entering a lake or arm of the sea ; but the 
torrents, instead of Mepositing matter, are now steadily at work 
wearing away both the solicl rock and these alluvial deposits, 
along the whole line of every main valley and side valley. It is 
impossible here to give the reasons, but I am convinced that the 
shingle terraces were accumulatetl, during the gradual elevation 
of the Cordillera, by the torrents delivering, at successive levels, 
their detritus on the beach-heads of long narrow arms of the 
sea, first high up the valleys, then lower and lower down as the 
land slowly rosd. If this be so, and I cannot doubt it, the gratid 
and broken cliaiii of the Cordillera, instead of having been sud- 
denly thrown up, as was till lately the universal, and still is the 
common opinion of geologists, has been slowly iipheaved in 
mass, in the same gradual manner as the coasts of the Atlantic 
and Pacific liave risen within the recent period. A multitude of 
facts in the structure of the Cordillera, on this view receive a 
simple explanation. 

The rivers which flow in these valleys ought rather to be called 
mountain-torrents. Their inclination is very great, and their 
water the colour of mud. The roar which the Maypu made, as 
it rushed over the great rounded fragments, was like that of the 
sea. Amidst the din of rushing waters, the noise from the stones, 
as they rattled one over another, was most dis^ctly audible even 
from a distance. This rattling’ noise, night and day, may be 
heard along the whole course of the torrent. The sound spoke 
eloquently to the geologist; the thousands and thousands of 
stones, which, striking against each other, made the one dull 
uniform sound, were all hurrying in one direction. It was like 
thinking on time, where the minute that now glides past is irre- 
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coverabla. So was it with these stones ; the ocean is their eter- 
nity, and each note of that wild music told of one more step to- 
ward their destiny. 

It is not possible for the mind to comprehend, except by a slow 
process, any effect which is produced by a cause repeated so often, 
that the multiplier itself conveys an idea, not more definite than 
the savage implies when he points to the hairs of his head. As 
often as I have seen beds of mud, sand, and shingle, accumulated 
to the thickness of many thousand feet, I have felt inclined to 
exclaim that causes, such as the present rivers and the present 
beaches, could never have ground down and produced such 
masses. But, on the other hand, when listening to the rattling 
noise of these torrents, and calling to mind that whole races of 
animals have passed away from the face of the earth, and that 
during this whole period, night and day, these stones have gone 
rattling onwanls in their course, I have thought to myself, can 
any luountains, any continent, withstand such waste? 

In this part of the valley, the mountains on each side were from 
3000 to iiOOO or 8(XX) feet high, with rounded outlines and steep 
bare flanks. The general colour of the rock wa^ dullish purple, 
and the stratification very distinct. If the scenery was not beautiful, 
it was remarkable and grand. We met during the day several 
herds of cattle, which men were driving down from the higher 
valleys in the Cordillera. This sign of the approaching w inter 
hurried our stej)s, more than was convenient for geologising. 
The house where we slept was situated at the foot of a mountain, 
on the summit of whicli are the mines of S. Pedro de Nolasko. 
Sir F. Head marvels how mines have been discovered in such 
extraordinary situations, as the bleak summit of the mountain of 
S. Pedro de Nolasko. In the first place, metallic veins in this 
country are generally harder than tl^i surrounding strata ; hence, 
during the gradual wear of the hills, they project above the surface 
of the grounil. Secondly , almost every labourer, especially in the 
northern parts of Chile, understands something about the appear- 
ance of ores. In the great mining provinces of Coquiinbo and 
Copiapo, firewood is very scarce, and men search for it over every 
hill and dale ; and by this means nearly all the richest mines 
have there been discovered. Chanuncillo, from which silver to 
the value of many hundred thousand pounds has been raised in 
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the course of a few years, was discovereil by a man who threw a 
stone at his loaded donkey, and thinkini^ that it was very heavy, 
he picked it up, and found it full of pure silver : the vein occurred 
at no great distance, standing up like a wedge of metal. The 
miners, also^ taking a crowbar with them, often wander on Sun- 
days over the mountains. In this south jmrt of Chile, the men 
who drive cattle into the Cordillera, and who frequent every 
ravine where there is a little pasture, are the usual disco- 
verers. 

20th , — As we ascended the valley, the vegetation, with the 
exception of a few pretty alpine flowers, became exceedingly 
scanty ; anti of quadrupeds, birds, or insects, scarcely one could 
be seen. The lofty mountains, their summits marked with a few 
patches of snow, stood well separated from €?ach other ; the val- 
leys being filled up with an immense thickness of stratified allu- 
vium. The features in the scenery of the Andes which struck 
me most, as contrasted with the other mountain chains with which 
I am acquainted, were, — the flat fringes sometimes expanding 
into narrow plains on each side of the valleys, — the bright co- 
lours, chiefly red and purple, of the utterly bare and precipitous 
hills of porphyry, — the grand and continuous wall-like dikes, — 
the plainly-divided strata which, where nearly vertical, formed 
the picturesque and wild central pinnacles, but where less in- 
clined, coni{)Osed the g^eat massive mountains on the outskirts 
of the range, — and lastly, the smooth conical piles of fine and 
brightly-coloured detritus, which sloped uj) at a Iiigh angle from 
the base of the mountains, sometimes to a heiglit of more than 
2000 feet. 

I frequently observed, both in Tierra del Fuego and within 
the Andes, that where the rock was covered during the greater 
part of the year with snow, it was sliivered in a very extraordi- 
nary manner into small angular fragments. Scoresby* has ob- 
served the same fact in Spitzbergen. The case appears to me 
rather obscure: for that part of the mountain which is protected 
by a mantle of snow, must be less subject to repeated and great 
changes of temjierature than any other part. I have sometimes 
thought, that the earth and fragments of stone on the surface, 
were perhaps less eflectually removed by slowly percolating snow- 
♦ Scoresby’s Arctic Regions, vol. i. p. 122. 
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water* tfian by rain, and therefore that the appearance of a 
quicker disintegration of the solid rock under the snow, was decep- 
tive, Whatever the cause may be, the quantity of crumbling 
stone on the Cordillera is very great. Occasionally in thespring, 
great masses of this detritus slide down the mountains, and cover 
the snow-drifts in the valleys, thus forming natural ice-houses. 
We rode ov^er one, the height of which was far below the limit 
of perpetual snow. 

As the evening drew to a close, we reached a singular basin- 
like plain, called the Valle del Yeso. It was covered by a little 
dry pasture, and we had the pleasant sight of a herd of cattle 
amidst the surrounding rooky deserts. I'he^'alley takes its name 
of Y(*so from a great bed, I should think at least 2000 feet tliick, 
of white, and in some parts quite pure, gypsum. We slept with 
a party of men, who were employed in loading mules with this 
substiince, which is used in the manufacture of wine. We set 
out early in the morning (21st), and continued to follow the course 
of the river, which had become very small, till we arrived at the 
foot of the ridge, tliat separates the waters flowing into the Pacific 
and Atlantic Oceans. The road, which as yet had been good 
with a steady but ver}^ gradual ascent, now changed into a steep 
zigzag track up the great range, dividing the republics of Chile 
and iVIeiidoza. 

1 will here give a very brief sketchy of the geology of the 
several parallel lines forming the Cordillera. Of these lines, 
there are two considerably higher than the others; namely, 
on the Chilian side, tlie Peuqueues ridge, which, where the road 
crosses it, is 13,210 feet above the sea; and the Portillo ridge, 
on the Mendoza side, which is 14,305 feet. The lower beils of 
the Peuquenes ridge, and of the several great lines to the west- 
ward of it, are composed of a vast pile, many thousand feet in 
thickness, of porphyries which have flowetl as submarine lavas, 
alternating with angular and roundwl fragments of the siinie 
rocks, thrown out of the .submarine craters. These alternating 

♦ I have heard it 'remarked in Shropshire, that the water, wlien the 
Severn is floodetl from long-contirnK*d rain, is much more turbid than when 
it proceeds from the snow melting on the Welsh mountains. D'Orbigny 
(tom. i. j). 184 ^, in explaining the cause of the various colours of the rivers 
in South America, remarks that those with blue or clear water have their 
source in the Cordillera, where the snow melts. 



aso GEOLOGY OF THE COBDILLERA. [chap* xv. 

masses are covered in the central parts, by a great thickness 
of red sandstone, conglomerate, and calcareous clay-slate, asso- 
ciated with, and passing into, prodigious beds of gypsum. In 
these upper beds shells are tolerably frequent ; and they belong 
to about the period oif the lower chalk of Europe. It is an 
old story, but not the less wonderful, to hear of shells which 
were once crawling on the bottom of the sea, now standing 
nearly 14,000 feet above its level. The lower beds in this 
great pile of strata, have been dislocated, baked, crystallized and 
almost blended together, through the agency of mountain masses 
of a peculiar white soda-granitic rock. 

The other main line, namely, that of the Portillo, is of a totally 
different formation : it consists chiefly of grand bare pinnacles of 
a red potash-granite, which low down on the western flank are 
covered by a sandstone, converted by the fonner heat into a 
quartz-rock. On the quartz, there rest beds of a conglomerate 
several thousand feet in thickness, which have been upheaved by 
the red granite, and dip at an angle of 45° towards the Peu- 
quenes line. I was astonished to find that this conglomerate was 
partly composed of pebbles, derived from the rocks, with their 
fossil shells, of the Peuquenes range ; and partly of red potash- 
granite, like that of the Portillo. Hence we must conclude, that 
both the Peuquenes and Portillo ranges were |)artially upheaved 
and exposed to wear and tear, when the conglomerate was form- 
ing ; but as the beds of the conglomerate have been thrown off 
at an angle of 45® by the red Portillo granite (with the under- 
lying sandstone baked by it), we may feel sure, that the greater 
part of the injection and upheaval of the already partially 
formed Portillo line, took place after the accumulation of the 
conglomerate, and long after the elevation of the Peuquenes 
ridge. So that the Portillo, the loftiest line in this part of the 
Cordillera, is not so old as the less lofty line of the Peuquenes. 
Evidence derived from an inclined stream of lava at the eastern 
base of the Portillo, might be adduced to show, that it owes part 
of its great height to elevations of a still later date. Looking 
to its earliest origin, the red granite seems to have been injected 
on an ancient pre-existing line of white granite and mica-slate. 
In most parts, perhaps in all parU, of the Cordillera, it may be 
concluded that each line has been formed by repeated upheavab 
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and injections; and that the several parallel lines are of different 
agm. Only thus can we gain time, at all sufficient to explain 
the truly astonishing amount of denudation, which these great, 
though comparatively wdth most other ranges recent, mountains 
have suffered. 

Finally, the shells in the Penquenc^s or oldest ridge, pn)ve, as 
before remarked, that it has been upraised 14,000 feet since a 
Secondarj^ period, which in Europe we are accustomed to con- 
sider as far from ancient; but since these shells lived in a 
moderately de(»p sea, it can be shown that the area now occupied 
by the Corrlillera, must have subsided several thousanrl feet — in 
northern Chile as much as 6(X)0feet — so as^o have allowed that 
amount of submarine strata to liave been heaperl on the bed on 
w’hich the shells lived. The proof is the same with that by 
which it was show n, that at a much later period since the tertiary 
shells of Patagonian lived, there must have been there a subsi- 
dence of several hundred feet, as well as an ensuing elevation. 
Daily it is forced home on the mind of the geologist, that no- 
thing, not even the wind that blow’s, is so unstable as the level of 
the crust of this eartli. 

I wdll make only one other geological remark : although the 
Portillo chain is here higher than the Peuquenes, the waters, 
draining the intennediate valleys, have burst through it. The 
.same fact, on a grander scale, has been remarked in the eastern 
and loftiest line of the Bolivian Cordillera, through which 
the rivers pass : analogous facts have also been observ^ed in 
other quarters of the world. On the supposition of the sub- 
sequent and gradual elevation of the Portillo line, this can be 
understood ; for a chain of islets w^ould at first appear, and, as 
these w'^ere lifted up, the tides would be always wearing deeper 
and broader channels between them. At the present day, even 
in the most retired Sounds on the coast of Tierra del Fuego, the 
currents in th^^ transverse breaks which connect the longitudinal 
channels, are verj^ S'trong, so that in one transverse channel even 
a .small vessel under sail was w^hirled round and round. 

About noon we began the tedious ascent of the Peuquenes 
ridge, and then for the first time experienced some little difficulty 
in our respiration. The mules would halt every fifty yards, and 
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after resting for a few seconds the poor willing animals started of 
their own accord again. The short breathing from the rarefied 
atmosphere is called by the Chilciios puna and they ha%'e 
most ridiculous notions concerning its origin. Some my all 
the waters here have puna others timt where there is snow 
there is puna and this no doubt is true. The only sensation 
1 experienced was a slight tightness acn>ss the heail and chest, 
like that felt on leaving a warm room and running quickly in 
frosty weather. There was some imagination even in this ; for 
upon finding fossil shells on the highest ridge, I entirely forgot 
the puna in my delight. Certainly the exertion of walking was 
extremely great, aifd tlie respiration became d(‘ep and laborious : 

I am told that in Potosi (a!)out 13,00() feet above the sea) 
strantrers do not become thoroughly accustomed to the atmo- 
sphere for an entire year. The inhabitants all recommend onions 
for the puna; as this vegetable h^ sometimes been given in Eu- 
rope for pectoral complaints, it may possibly be of real service : 
— for my part I found nothing so good as the fossil shells ! 

When about halfway up we met a large party with seventy 
loaded mules. ’ It was interesting to hear the wild cries of the 
^ muleteers, and to watch the long descending string of the 
animals ; they appeared so diminutive, there being nothing but 
the bleak mountains wdth w hich they could be compared. When 
near the summit, the w'ind, as generally happens, was impetuous 
and extremely cold. On each side of the ridge w e had to pass 
over broad bands of perpetual snow, w'hich were now soon to 
be covered by a fresh layer. When w e reached the crest and 
looked backwards, a glorious view was presented. The atmo- 
sphere resplendently clear ; the sky an intense blue ; the profound 
valleys ; the wild broken forms ; the heaps of ruins, pileci up 
during the lapse of ages ; the bright-coloured rocks, contnisted 
with the quiet mountains of snow ; all these together produced a 
scene no one could have imagined. Neither plant nor bird, 
excepting a few condors wheeling around the higher pinnacles, 
distracted my attention from the inanimate mass. I felt glad 
that I was alone ; it was like watching a thunderstorm, or liear- 
ing in full orchestra a cliorus of the Messiah. 

On several patches of the snow I found the Protococcus nivalis, 
or red sno\v, so well known from the accounts of Arctic navi- 
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gators. My attention was called to it, by observing the footsteps 
of the mules stained a pale red, as if their hoofs had been slightly 
bloody. I at first thought that it was owing to dust blown from the 
surrounding mountains of red porphyry ; for from the magnifying 
power of the crystals of snow, the groups of these microscopical 
plants appeared like coarse particles. The snow was coloured 
only where it had thawed very rapidly, or had been accidentally 
crushed. A little rubbed on paper gave it a faint rose tinge 
mingled with a little brick-red. 1 afterwards scraped some off the 
paper, and found that it consisted of groups of little spheres in 
colourless eases, each the thousandth part of an inch in diameter. 

The wind on the crest of the Teuquenes, *as just remarked, is 
generally impetuous and very cold : it is said* to blow steadily 
from the westward or Pacific side. As the observations have 
been chiefly made in summer, this wind must be an upper and 
return current. The Peak of Teneriffe, with a less elevation, 
and situated in lat. 28 % in like manner falls wdthin an upper 
return stream. At first it appears rather surprising, that the 
trade->vind along tlie northern parts of Chile and on the coast of 
Peru, should blow in so very southerly a direction as it does ; 
but when we reflect that the Cordillera, running in a north and 
south line, intercepts, like a great wall, the entire depth of the 
lower atmospheric current, we can easily see that the trade-wind 
must be <lrawii northward, following the line of mountains, 
towards the equatorial regions, and thus lose part of that easterly 
movement which it otherwise w^ould have gained from the earth’s 
rotation. At Mendoza, on the eastern foot of the Andes, the 
climate is said to be subject to long calms, and to frequent though 
false appearances of gathering rain-storms: we may imagine 
that the wind, which coming from the eastw-ani is thus banked 
up by the line of mountains, would become stagnant and irr^u- 
lar in its movements. 

Having crossed the Peuquencs, we descended into a mountain- 
ous country, intermediate between the tw'o main ranges, ami then 
took up our quarters for the night. We were now^ in the re- 
public of Mendoza. The elevation w^as probably not under 
11,000 feet, and the vegetation in consequence exceedingly 

* Dr. Gillies in Joum. of Nat. and Geograph. Science, Aug. 1830. This 
author gives the heights of the Passes. 
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scanty. The root of a small scrubby plant served as fuel, but it 
made a miserable fire, and the wind was piercingly cold« Being 
quite tired with my day's work, I made up my bed as quickly as 
I could, and went to sleep. About .midnight I observe<l the sky 
became suddenly cloude<l : I awakeneti the arriero to know if 
there was any danger of bad weather ; but he said that without 
thunder and lightning there was no risk of a heavy snow-storm. 
The peril is imminent, and the difficulty of subsetpient escape 
great, to any one overtaken by l>ad weatlior between the two 
ranges. A certain cave offers the only place of refuge: Mr. 
Caldcleugh, who crossal on this siiine day of the month, was de- 
tained there for sonfi? time by a htmvy fail of snow. Casnolias. 
or houses of refuse, have not Jwott built in this pass as in that of 
Uspallata, and therefore, during the autumn, the Portillo is little 
frequentai. I may here remark that within the main Cordillem 
rain never falls, for during the summer the sky is cdoudh^s, and 
in winter snow-storms alone occur. 

At the place where we slept water necessarily boiltMi, from tin* 
diminished pressure of the atmosphere, at a lower teiupeniture 
than it does in a less lofty countrj' ; the case being the converse 
of that of a Papin's digester. Hence the potatoes, after remain- 
ing for some hours in the boiling water, were nearly as hard as 
ever. The pot was left on the fire all night, and next morning 
it was boiled again, but yet the potatoes were not cooked. I 
found out this, by overhearing my two companions discussing the 
cause ; they had come tO/the simple conclusion, “ that the cursed 
pot (which was a new one) did not choose to boil potatoes.” 

March 22nd . — After eating our potato-less breakfast, we 
travelled across the intermediate tract to the foot of the Portilh» 
range. In the middle of summer cattle are brought up here to 
graze ; but they had now all been removed : even the greater 
number of the guanacos had decamped, knowing well that if 
overtaken here by a snow-storm, they would be caught in a tra}). 
We had a fine view of a mass of mountains called Tupungato, 
the whole clothed with unbroken snow, ift the midst of which 
there was a blue patch, no doubt a glacier ; — a circumstance of 
rare occurrence in these mountains. Now commencerl a hesivy 
and long climb, similar to that up the Peuquenas. Bold conical 
hills of red granite rose on each hand ; in the valleys there were 
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several broad fields of perpetual snow. These frozen masses, 
during the process of thawing, had in some parts been converted 
into pinnacles or columns,* which, as they were high and close 
together, made it difficult for the cargo mules to pass. On 
one of these columns of ice, a frozen horse was sticking as on 
a pedestal, but with its hind legs straight up in the air. The 
animal, I suppose, must have fallen with its head downward 
into a hole, when the snow was continuous, and afterwards the 
surrounding parts must have been removed by the thaw. 

When nearly on the crest of the l^ortillo, we were enveloped 
in a falling cloud of minute frozen spicula. This was very un- 
fortunate, as it continued the whole tlay, aitd quite intercepted 
our view. The pass takes its name of Portillo, from a narrow 
cleft or doorway on the highest ridge, through which the rf>ad 
passes. From this jK>int, on a clear day, those vast plains which 
uninterruptedly extend to the Atlantic Ocean, can be seen. We 
(ieseended to the upper limit of vegetation, and found good 
quarters for the night under the shelter of some large fragments 
of rock. We met here some passengers, who made anxious in- 
quirii« about the state of the road. Shortly after it was dark 
the clouds suddenly cleared away, and the effect was quite ma- 
gical. The great mountains, bright with the full moon, seemed 
impending over us on all sides, as over a deep crevice: one 
morning, very early, 1 witnessed the same striking eflhct. As 
soon tis the clouds M ere dispersed it froze severely ; but as there 
was no wind, we slept very comforOibly. 

The incrciisiid brilliancy of the moon and stars at this eleva- 
tion, owing to the perfect transj)arency of the atmosphere, was 
very remarkable. Travellers having observed the difficulty of 
judging heights and distances amidst lofty mountains, have gene- 
rally attributed it to the absence of objects of comparison. It 
appears to me, that it is fully as much owing to the transparency 
of the air confounding objects at different distances, and likewise 

♦ This structure in frozen snow was long since observed by Scoresby in 
the iadiergs near SpiUbergen, and lately, with more care, by Colonel 
Jackson (Journ. of Oeograph. vol, v. p. 12) on the Neva. Mr. Lyell 
(Principles, vol. iv. p. ,*$00) has compared the fissures, by which the co- 
lumnar structure seems to be determined, to the joints that ti’averse nearly 
all rocks, hut which are best seen in Uie non-strati tied musses. 1 may 
observe, that in the case of the frozen snow, the columnar structure must Ims 
owing to a ** metamorphio action, and not to a process during deposition. 
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partly to the novelty of ajp unusual degree of fetigue arising from 
a little exertion^ — habit being thus opposed to the evidence of 
the senses. I am sure that this extreme clearness of the air gives 
a peculiar character to the landscape, all objects appearing to be 
brought nearly into One plane, as in a drawing or panorama. 
The transparency is, I presume, owing to the equable and high 
state of atmospheric dryness. This dryness was shown by the 
manner in %vhich \voodwork shrank (as I soon found by the 
trouble my geological hammer gave me) ; by articles of food, 
such as bread and sugar, bi'coining extremely hard ; and by tlie 
preservation of the skin and parts of the flesh of the beasts, which 
had perished on tht^road. T<j the same cause we must attribute 
the singular facility with which electricity is excited. IVfy flan- 
nel-waisfcoat, when rubbe<l in the dark, appeared as if it hat I been 
washed with pliosphonis cn ery hair on a dog^s l>ack crackled; 
— even the linen sheets, and leathern straps of the Sfiddle, when 
handled, emitted sparks. 

March 2Srd , — The descent on the eastern side of the Conlil- 
lera, is much shorter or steeper than on the Pacific side ; in other 
words, the mountains rise more abruptly from the plains than 
from the alpine country of Chile. A level and brilliantly white 
sea of clouds was stretched out beneath our feet, shutting out the 
view of the equally level Pampas. We soon entered the band of 
clouds, and did not again emerge from it that day. About 
noon, finding pasture for the animals and bushes for firewood at 
Los Arenales, w'e stopped for the night. This was near the up- 
permost limit of bushes, and tlie elevation, I suppose, w'as between 
seven and eight thousand feet. 

I was much stnjck with the marked difference between the 
vegetation of these eastern valleys and those on the Chilian side: 
yet the climate, as well as the kind of soil, is nearly the same, 
and the difference of longitude very trifling. The same remark 
holds good with the quadrupeds, and in a lesser degree wdth the 
binis and insects. I may instance the mice, of which I obtained 
thirteen species on the shores of the Atlantic, and five on the 
Pacific, and not one of them is identical. We must except all 
those species, which habitually or occasionally frequent elevated 
mountains ; and certain birds, which range as far south as the 
Strait of Magellan. This fact is in perfect accordance witli the 




1835 ,] 


VIEW OP THE PAMPAS. 


327 


geological history of the Andes ; for tliese mountains have ex* 
isted as a great Imrrier, since the present races of animals have 
appeared ; and therefore, unless we suppose the same species to 
liave been created in two different places, we ought not to expect 
any closer similarity between the organic beings on the opposite 
sides of the Andes, than on the opposite shores of the ocean. In 
both cases, we must leave out of the question those kinds which 
have been able to cross the barrier, whether of solid rock or salt* 
water.* 

A great number of the plants and animals were absolutely the 
same as, or most closely allied to those of Patagonia. We here 
have the agouti, bizcacha, three species of amadillo, the ostrich, 
certain kiiuls of partridges and other birds, none of which are 
ever seen in Chile, btit are the characteristic animals of the 
desort plains of I’atagonia. We have likewise many of the 
same (to the eyes of a person who is not a botanist) thorny 
stunted bushes, witliored grass, and dwarf plants. Even the 
black slowly-crawling beetles are closely similar, and some, I 
believe, on rigorous examination, absolutely identical. It had 
always been to me a subject of regret, that we were unavoidably 
compelled to give up the ascent of the S. Cruz river, before 
reaching the mountains: I always had a latent hope of meeting 
with some great change in the features of the country ; but I 
now feel sure, that it would only have been following the plains 
of Patagonia up a mountainous ascent. 

March 2\ih , — Karly in the morning I climbed up a moun* 
Uihi on one side of the valley, and enjoyed a far extended view 
over the I’ampas. This was a spectacle to which I had always 
looked forward with interest, but I was disappointed : at tlie 
first glance it much resembled a distant view* of the ocean, but 
in the northern parts many irregularities were soou distinguish- 
able. Tlie most striking feature consisted in the rivers, which, 
facing the rising sun, glittered like silver threads, till lost in the 
immensity of the distance. At midday we descended the valley, 

• This is merely an illustration Of the admirable laws, first laid down by 
Mr. Lyell, on the geographical distribution of animals, as influenced by geo- 
logical changes. The whole rt*asouing, of course, is founded on the assump- 
tion of the immutability of species ; otherwise the difference in the species 
in the two regions, might be considered as superinduced during a length of 
time. 
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and reached a hovel, where an oihcor and three soldiers were 
posted to examine passports. One of these men was a tlH>rt)ugh- 
bred Pampas Indian ; he was kept much for the same |uiqios«.* 
as a bloodhound) to track out any {>erson who might pass by 
secretly^ either on foot or horseback. Some years ago, a jias- 
senger endeavoured to escape detection, by making a long 
drcuit over a neighbouring mountain ; but this Indian, liaviug 
by chance crossed his track, followed it for the whole day over 
dry and very stony hills, till at last he came on hb prey hidden 
in a gully. We here heard that the silvery clouds, which we 
bad admired from the bright region above, had poured down 
torrents of rain. The valley from this point gradually opemnl, 
and the hills became mere water- worn liiliocks comparetl to tljo 
giants behind : it then expantled into a gently-sloping plain of 
shingle, covercil with low trees and bushes. This talus, although 
appearing narrow, must be nearly^ten miles wide before it blends 
into the apparently dead level Pampas. We passed the only house 
in this neighbourhood, the Estancia of Chaquaio; and at sunset 
we pulled up in the first snug corner, and there bivouacked. 

3Iarch 2oM.ir-l was reminded of the Pampas of Buenos Ayres, 
by seeing the disk of the rising sun, intersectwl by an horizon, 
level as that of the ocean. During the night a heavy dew fell, 
a circumstance which we <lkl not experience within the Cordil- 
lera. The road proceeded for .some distance due east across a 
low swamp ; tlien meeting the dry jdain, it turned to the north 
towards Mendo/a. The distance is two very long days' journey. 
Our first day’s journey was called fourteen leagues to Mstacado, 
and the second .seventeen to Luxan, near Alcmdoza. The whole 
distance is over a level desert plain, with not more than two or 
three liouses. The sun was exceedingly . powerful, and the ride 
devoid of all interest. There is very little water in this tra- 
versia,” and in our second day’s journey we found only one 
little pool. Little water flows from the mountains, and it soon 
becomes absorbed by the drj" anti porous soil ; so that, although 
we travelled at the distance of only ten or fifteen mile.s from tlio 
outer range of the Cordillera, we did not cross a single stream. 
In many parts the ground was iiicrusted with a saline efflor- 
escence ; hence we had tiie same salt-loving plants, which are 
common near Ikihia Blanca. The landscape has a uniform 
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(rlmnicUT from the Strait of Magellan, along the whole eastern 
coast of Patagonia, to the Rio Colorado ; and it appears that the 
same kind of country extends inland from this river, in a sweep- 
ing line as far as San Luis, and perhaps even further north. To 
the eastward of this curved line, lies the basin of the compara- 
tively damp and green plains of Buenos Ayres. The sterile 
plains of Mendoza and Patagonia consist of a bed of shingle, 
worn smooth and accumulated by the waves of the sea ; while 
the Pampas, covered by thistles, clover, and grass, have been 
formeti by the ancient estuary mud of the Plata. 

After our two days' tedious journey, it was refreshing to see 
in the distance the rows of poplars and wilkiws growing round 
the village and river of Luxan. Shortly before we arrived at 
this place, we ob.served to the south a ragged cloud of a dark 
reddish-brown colour. At first we thought that it was smoke 
from some great fire on the plains ; but we soon found that it 
was a swarm of locu.sts. They were flying northward ; and with 
the aid of a light breeze, tliey overtook us at a rate of ten or 
fifte(‘n miles an hour. ThC' main body filled the air from a 
heigljt of twenty feet, to that, as it appe^ared, of two or three 
thoiisaiifl above the ground ; ‘‘and the sound of their wings was 
as the sound of chariots of many horses running to battle or 
ratJier, I should say, like a strong breeze passing through the 
rigging of a ship. Tin* sky, seen through the advanced guard, 
appeared like a mezzotinto engraving, but the main body was 
impervious to sight ; they were not, however, so thick together, 
but that they could escape a stick waved backwards and for- 
\vards. When they alighted, tliey were more numerous than the 
leaves in the field, and the surface hec'anic reddish instead of 
being green ; the swarm having once alighted, the individuals 
flew from side to side in all directions. Locusts are not an un- 
common pest in this country : already during this season, several 
smaller swarms had come up from tlie south, where, as apparently 
in all other parts of the world, they are bred in the deserts. 
The poor cottagers in vain attempted by lighting fires, by shouts, 
and by waving branches to avert the attack. This species 
of locust closely resenible.s, and perhaps is identical with the 
famous Gryllus migratorius of the East. 

We crossed the Luxan, which is a river of considerable size, 
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though its course towards the sea-coast is very imperfectly 
known : it is even doubtful whether, in ])assing over the plains, 
it is not evaporated and lost. We slept in the village of Luxan, 
which is a small place surrounded by gardens, and forms tlie 
most southern cultivated district in the Province of Mendoza ; 
it is five leagues south of the capital. At night 1 experienced 
an attack (for it deserves no less a name) of tlie Benchucay a 
species of Reduvius, the great black bug of the Pampas. It is 
most disgusting to feel soft wingless insects, about an inch long, 
crawling over one’s bo<ly. Before sucking they are (piite thin, 
but afterwards they become round and bloated w ith bliKui, and 
in this state are easijy cruslieit. One w hich I caught at Jquicpic. 
(for they are found in Chile and Peru,) was very empty. AVhen 
placed on a table, and though surrouiideil by people, if a finger 
was presented, the bold insect would imnietliately protrude its 
sucker, make a charge, and if allowetl, draw blood. No pain 
was caused by the wound. It was curious to watch its body 
during the act of sucking, as in less than ten minutes it chatejred 
from being as flat as a wafer to a globular form. This one i\^ty 
for which the l^enchuca w^as indebted to one of the officers, kept 
it fat during four whole months ; but, after the first fortnight, it 
was quite ready to have another suck. 

March 27th . — AVe rode on to Mendoza. The country was 
beautifully cultivated, and resembled Chile. This neighbour- 
hood is celebrated for its fruit; and certainly nothing could 
appear more flourishing than the vineyards and the orchards of 
figs, peaches, and olives. AVe bought w'ater-melons nearly tw ice 
as large as a man^s head, most deliciously cool and well-flavonre(L 
for a halfpenny apiece ; and for the value of threepence, half a 
wheelbarrowful of peaches. The cultivated and enclosed part 
of this province is very small ; there is little more than that 
which we passed through between Luxan and the Capital. The 
land, as in Chile, owes its fertility entirely to artificial irriga- 
tion ; and it is really wonderful* to observe how extraordinarily 
productive a barren traversia is thus rendered. 

AVe stayed the ensuing day in Mendoza. The prosperity of 
the place has much declined of late years. The inhabitants say 
“ it is good to live in, but very bad to grow rich in.” The 
lower orders have the lounging, reckless manners of the Gaucho.s 
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of the Pampas; and their dress, riding-gear, and habits of life, 
are nearly the same. To my mind the town had a stupid, forlorn 
aspect. Neither the boasted alameda, nor the scenery, is at 
all comparable with that of Santiago ; but to those who, coming 
from Buenos Ayres, have just crossed the unvaried Pampas, the 
gardens and orchards must appear delightful. Sir F. Head, 
speaking of the inhabitants, says, “ They eat their dinners, and 
it is so very hot, they go to sleep— and could they do better?"’ 
I quite agree witli Sir F. Head : the liappy doom of the Men- 
dozinos is to eat, sleep, and be idle. 

March 20th . — We set out on our retm*n to Chile, by the 
Uspallata pass situafetl north of Mendoza. We Jiad to cross a 
long and most sterile traversia of fifteen leagues. The soil in 
jiart.s wa.s absolutely bare, in others covered by numberless dwarf 
cacti, arme<l with formidable spines, and called by the inhabi- 
tants “ little lions.*’ There were, also, a few low bushes. Al- 
though the plain is nearly three thousand feet above the sea, the 
sun was very powerful ; and the heat, as well as the clouds of 
impalpable dust, rendered the travelling extiemely irksome. 
Our course during the day lay nearly parallel to the Cordillera, 
but gradually approaching them. Before sunset we entereil one 
of the wide valleys, or rather l)ays, which open on the plain : 
this soon narrowed into a ravine, where a little higher up the 
house of Villa Vicencio is situated. As we had ridden all day 
without a drop of water, both our mules and selves were very 
tliirsty, and we looked out anxiously for the stream which flows 
down this valley. It was curious to observe how' gradually the 
water made its appearance : on the plain the course was quite 
dry ; by degrees it became a little damper ; then puddles of 
water appeared ; these soon became connected ; and at Villa 
Vicencio there was a nice little rivulet. 

30/4. — The solitary hovel which bears the imposing name of 
Villa Vicencio, has been mentioned by every traveller who has 
crossed the Andes. I stayed here and at some neighbouring 
mines during the tw^o succeeding days. The geology of the 
surrounding country is very curious. The Usp4illata range is 
separated from the main Cordillera by a long narrow plain or 
basin, like those so often mentioned in Chile, but higher, being 
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six lliousaiui feet above the sea. Tliis raii^e has lu arly tlie 
same geogniphieal position with respeet to tlie C’onlilhoa, \vhii‘li 
the gigantic Portillo line lias, but it is of a totally Jitiereiit 
origin: it consists of various kimls of Milmiarine lava, alternat- 
ing with volcanic sandstones and other reiiiarkLible seiliinentury 
deposits; the whole having a very close restuub lance to some 
of the tertiary beds on the shores of the Pacific. Fn>iii this 
resemblance 1 expected to find silicified wood, wliich is generally 
characteristic of those formations. I was gratified in a very ex- 
traordinary manner. In the central {jart of the rangei at an 
elevation of about seven thousand feet, I observed on a bare s1o|h» 
some snow-white ps ejecting columns. These were j>etrifitHl 
trees, eleven being silicified, and fn>in thirty to forty converted 
into coarsely-crj'stailized white calcareous sjiar. They were 
abruptly broken off, the upright stuinjw projecting a few' ftvt 
above the ground. The trunks iin^ureil from three to five feet 
each in circumference. They stotxl a little way apart from each 
other, but the wliole formed one group. Mr. Uobert Brown has 
been kind enough to examine the w«K)d : he says it btdongs lo the 
fir tribe, partaking of the character of the Araucariun family, 
but with some curious points of atbnity with the yew. 'l*he 
volcanic sandstone in which the trees >\'ere emlnxlded, and from 
the lower part of which they must have sprung, had accuunilateti 
in successive thin layers around their trunks ; and the stone yet 
retained the impression of the bark. 

It required little geological practice to interpret the marvel- 
lous story w hich this scene at once unfolded ; though I conf(‘ss 
I was at first so much astonished, that I could scarcely believe 
the plainest evidence. I saw the spot where a cluster of fine 
trees once waved their branches on the shores of the Atlantic, 
when that ocean (now driven back 700 miles) came to the foot 
of the Andes. 1 saw that they had sprung from a volcanic soil 
which had been raised above the level of the sea, and that sub- 
sequently this dry land, with its upright trees, ha^l been let down 
into the depths of the ocean. In these dejiths, the formerly dry 
land was covered by sedimentary beds, and these again by 
enormous streams of submarine lava — one such mass attaining 
the thickness of a thousand feet ; and these deluges of molten 
stone and aqueous deposits five times alternately had been spread 
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out. 'rtio o(‘(‘an wliicli received such thic^k masses, must have 
been profoniidly deej) ; but again the subterranean forces exerted 
t}K‘ms(‘Iv(*s, and I now beheld tlie bed of tliat ocean, forming a 
chain of mountains more than seven thousand feet in height. 
Nor had those antagonist forces been dormant, which are always 
at work wearing down the surface of the land : the great piles 
of strata had been intersected by many wide valleys, and the 
trees, now changed into silex, were exposed projecting from the 
volcanic soil, now changed into rock, whence formerly, in a 
green and budding state, they had raised their lofty heads. 
Now, all is utterly irreclaimable and desert ; even the lichen 
cannot adhere to the stony casts of former trees. Vast, and 
scarcely comprehensible as such changes must ever appear, yet 
they have all occurred within a pa^iod, recent when com}>ared 
with the history of the Cordillera ; and the Cordillera itself is 
absolutely mo<lern as compared with many of the fossiliferous 
strata of Europe and America. 

A/jn7 bvt. — We crossed the Uspallata range, and at night 
slept at the custom-house — the only inhabited spot on the plain. 
Shortly before leaving the mountains, there was a* very extraordi- 
nary view; red, purple, green, and quite white sedimentary 
rocks, alternating with black lavas, were broken up and thrown 
into all kinds of ilisorder by masses of porphyry of vvqtx shade 
of coloiir, from dark brown to the brightest lilac. It wus the 
first view I ever saw\ w hich really resembled those pretty sections 
which geologists make of the inside of the earth. 

The next day we crossecl the plain, anti followed the course of 
the same gretit mountain stream w hich flows by Luxaii. Here it 
was a furious torrent, quite impassable, and appeared larger 
than in the low country, as was the case with the rivulet of Villa 
Vioencio. On the evening of the succeeding day, we reached 
the Rio de las Vaoas, wdiich is considered the worst stream in 
the Cordillera to cross. As all these rivers have a rapid and 
short course, an<l are formed by the melting of the snow^, the 
hour of the day makes a considerable difference in their volume. 
In the evening the stream is muddy and full, but about daybreak 
it becomes clearer and much less impetuous. This w’e found to 
be the ease with the Rio Vacas, and in the morning w'e crossed 
it with little difficulty. 
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The scenery thus far was very uninteresting, compared with 
that of the Portillo pass. Little can be seen beyond the bare 
walls of tlie one grand, flat-bottomed valley, which the road fol- 
lows up to the highest crest. The valley and the huge rocky 
mountains are extremely barren : during the tw'O previous nights 
the poor mules had absolutely nothing to eat, for excepting a few 
low resinous bushes, scarcely a plant can be seen. In the course 
of this day we crossed some of the worst passes in the Cordillera, 
but their danger has been much exaggerated. I was told that if 
I attempted to pass on foot, my head w'ould turn giddy, and that 
there was no room to dismount ; but I did not see a place where 
any one might not diave walked over backwards, or ^ot off his 
mule on either side. One of the bad passes, called las Aniaias 
(the Souls), I had crossed, and did not find out till a day after- 
w'ards, that it was one of the awful dangers. No doubt there are 
many parts in which, if the mule should stumble, the rider w ould 
be hurled down a great precipice; but of this there is little 
chance. I dare say, in the spring, the ‘‘ laderas,” or n)ad.s, 
which each year are formed anew across the piles of fallen 
detritus, are very bad ; but from what I saw, I suspect the real 
danger is nothing. With cargo-mules the case is rather different, 
for the loads project so far, that the animals, occasionally runiiing 
against each other, or against a point of rock, lose their balance, 
and are thrown down the precipices. In crossing the rivers I 
can well believe that the difficulty may be very great ; at this 
season tliere was little tro\ible, but in the summer they must be 
very hazardous, I can quite imagine, as Sir F. Head describes, 
the different expressions of tho.se w ho Aave passed the gulf, and 
those who are passing. I never heard of any man being drf)wried, 
but with loaded mules it frequently happens. The arriero tcdls 
you to show your mule the l}est line, and then allow lier to cross 
as she likes : the cargo-mule takes a bad line, and is often lost. 

April \ih , — From the Rio de las Vacas to the Puente del 
Incas, half a day’s journey. As there was pasture for the mules, 
and geology for me, we bivouacked here for the night. When 
one hears of a natural Bridge, one pictures to oneself some deep 
and narrow ravine, across which a bold mass of rock has fallen ; 
or a great arch hollowed out like the vault of a cavern. Instead 
of this, the Incas Bridge consists of a crust of stratified sliingle, 
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cemented together by the deposits of the neighbouring hot 
springs. It appears, as if the stream had scooped out a channel 
on one side, leaving an overhanging ledge, which was met by 
earth and stones falling down from the opposite cliff. Certainly 
an oblique junction, as would happen in such a case, was very 
distinct on one side.* The Bridge of the Incas is by no means 
worthy of the great monarchs whose naine it bears. 

5 / 4 . — We had a long day's ride across the central ridge, from 
the Incas Bridge to the Ojos del Agua, which are situated near 
the lowest casucha on the Chilian side. These casuchas are round 
little towers, with steps outside to reach the floor, which is raised 
some feet above the ground on account of the snow-drifts. They 
are eight in number, and under the Spanish government were 
kept during the winter well stored with food and charcoal, and 
each courier had a master-key. Now they only answer the pur- 
pose of caves, or rather dungeons. Seated on some little emi- 
nence, they are not, however, ill suiteil to the surrounding scene 
of desolation. The zigzag ascent of the Cumbre, or the partition 
of the waters, was very steep and tedious ; its height, according 
to Mr. Pentland, is 12,454 feet. The road did nol pass over any 
perpetual snow, altliough there w^ere patches of it on both hands. 
The wind on the summit was exceedingly cold, but it was impos- 
sible not to stop for a few minutes to admire, again and again, 
the colour of the heavens, and the brilliant transparency of the 
atmosphere. The scenery was grand : to the westward there was 
a fine chaos of mountains, divided by profound ravines. Some 
snow generally falls before this period of the season, and it has 
even happened that the Cordillera liave been Anally closed by this 
time. But we were most fortunate. The sky, by night and by 
day, was cloudless, excepting a few round little masses of vapour, 
that floated over the highest pinnacles. I have often seen these 
islets in the sky, marking the position of the Cordillera, wdien 
the far-distant mountains have been hidden beneath the horizon. 

April In the morning we found some thief had stolen 
one of our mules, and the bell of the inadrina. We therefore 
rode only tw o or three miles down the valley, and staid there the 
(ujsuing day in hopes of recovering the mule, which the arriero 
thought had been hidden in some ravine. The scenery in this 
part had assumed a Chilian character : the lower sides of the 
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mountams, dotted over with the jmle evergreen Quillay tree, and 
with the great phandelier-hke cactus, are certainly more to be 
admired than the bare eastern valleys ; but I cannot quite agree 
with the admiration expressed by some travellers. The extreme 
pleasure, I suspect, is chiefly owing to the prospect of a good fire 
and of a good supper, after escaping from the cold regions above ; 
and I am sure I rasSst ||^artily jmrtkjpdted in these feelings. 

8/A. — We left the valley of the Aconcagua, by wliich we harl 
descended, and reached in the evening a cottage near the Villa 
de St. Rosa. The fertility of the plain was delightful: the 
autumn being advanced, the leaves of many of the fruit-trees 
were falling; and of the labourers,— some were busy in drying 
figs and peaches on the roofs of their cottages, while others were 
gathering the grapes from the vineyards. It was a pretty scene ; 
but I missed that pensive stillness which makes the autumn in 
England indeed the evening of the year. On the 10th we reacheii 
Santiago, where I received a very kind and hospitable reception 
from Mr. Caldcleugh. My excursion only cost me tw^enty-foiir 
days, and never did I more deeply enjoy an equal space of time. 
A few days afterwards I returned to Mr. Corfield’s house at 
Valparaiso. 
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CHAPTER XVI. 

Coiist-roa'l to Cwiiiim bo— -Great loads carried the miners—Coquimbo — 
Earthquake — Step-formed terraces — Absence of recent deposits — Con- 
teTnj)oraiieonsness of tlie Tertiary formations — Excursion up the valley — 
Road to (iuasco — Deserts — Valley of Copiapd — Itain and earthquakes — 
Hydrophobia — The Desix)blado — Indian Ruins — Probable change of 
climate —River-bed arched by an earthquake — Cojd galesof wind — Noises 
from a hill - Tquique - Salt alluvium — Nitrate of .soda — Lima — Unhealthy 
country — Ruins of (.’allao, overthrown by an earthquake — Recent sul>- 
sidence — Elevated shells on San Lorenzo, their decomposition — Plain with 
embedded shells and fragments of pottery — Antiquity of the Indian Race. 

NORTHERN CHILE AND PERU. 

April 21th. — I set out on a journey to Coquinibo, and thence 
through Guasco to Copiapd, where Captain E'itz Roy kindly 
offered to pick me up in the Beagle. The distance in a straight 
line along the shore northward is only 420 miles; but my 
mod(j of tmvelling made it a very long journey. I bought four 
lioLse.s and two mules, the latter carrying the luggage on alter- 
nate days. The six animals together only cost the value of 
twenty-five jK)unds sterling, and at Copiapd I sold them again 
f(jr twenty-three. We travelled in the same indei)eudeiit manner 
us liefore, cooking our own nie«ils, anti sleeping in the open air. 
As we rode towards the Vino del Mar, I took a farewell view of 
Valparaiso, and admired its picturesc|ue appearance. For geo- 
logical purposes I made a detour from the high road to the foot 
of the Bell of Quillota. We piissed through an alluvial district 
rich in gold, to the neighbourhood of Limache, where we slept. 
Wiushing for gold supports the inhabitants of numerous hovels, 
scattered along the sides of each iittle rivulet ; but, like all those 
whose gain.s are uncertain, they are unthrifty in their iiabifs, and 
consequently poor. 

28//l — I n the afternoon we arrived at a cottage at the foot of 
tlie Bell mountain. The inhabitants were freehohlers, which is 
not very usual in Chile. They supported themselves on the pro- 
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duce of a garden and a little field, but were very poor. Capital 
is here so deficient, that the people are obliged to sell their green 
corn while standing in the field, in order to buy necessaries for 
the ensuing year. Wheat in consequence was dearer in the very 
district of its production than at Valparaiso, where the contract 
tors live. The next day we joined the main road to Co<juiinbo. 
At night there was a verj' light shower of rain : tliis was the first 
drop that had fallen since the heavy rain of September 1 1th and 
12th, which detained me a prisoner at the llaths of Cauquenes. 
The interval was seven atul a half months ; but the rain this year 
in Chile was rather later than usual. The distant Ande-s were 
now coveretl by a «thick mass of sm>w ; and were a glorious 
sight. 

Jfa^ 2nd , — The road eontiniie<l to follow the coast, at no 
great distance from the sea. The few trei?s and hushes which 
are common in central Chile decreased rapidly in numbers, and 
were replaced by a tall plant, something like a yucca in appear- 
ance. The surface of the countr}^ on a small scale, was singu- 
larly broken and irregular ; abrupt little peaks of rock risir)g out 
of small plains'^or basins. The indented coast and the bottom 
of the neighbouring sea, studded with breakers, woiikl, if con- 
verted into dr}' land, present similar forms ; and such a con- 
version without doubt has taken place in the part over which we 
rode. 

Zrd . — Quiliinari to Conchalee. The country became more 
and more barren. In the valleys there was scarcely sufiicieiit 
water for any irrigation ; and the intermediate land wfis quite 
bare, not supporting even goats. In the spring, after the whiter 
showers, a thin pasture rapidly springs up, and cattle are then 
driven down from the Cordillera to graze for a short time. It 
is curious to observe how the seeds of the grass and other plants 
seem to accommodate themselves, as if by an acquired habit, to 
the quantity of rain which falls on different parts of this coast. 
One shower far northward at Cupiapd jiroduces as great an effect 
on the vegetation, as two at Guasco, and as three or four in this 
district. At Valparaiso a winter so dry as greatly to injure the 
pasture, w^ould at Guasco produce the most unusual abundance. 
Proceeding northward, the quantity of rain does not appear to 
decrease in strict proportion to the latitude. At Conchalee, 
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which is only 67 miles north of Valparaiso, rain is not expected 
till the end of May ; whereas, at Valparaiso some generally falls 
early in April : the annual quantity is likewise small in pro- 
portion to the lateness of the season at which it commences. 

4tL — Finding the coast-road devoid of interest of any kind, we 
turned inland towards the mining district and valley of lllapel. 
This valley, like every other in Chile, is level, broad, and very fer- 
tile : it is bordered on each side, either by cliffs of stratified shingle, 
or by bare nicky iiioiintains. Above the straight line of the 
uppermost irrigatiiig ditch, all is brown as on a high road ; while 
all below is of as bright a green as verdigris, from the beds of 
alfurfa, a kind of clover. We proceeded toTvOS Ilornos, another 
mining district, where the principal hill was drilled with holes, 
like a great auts’-nest. The Chilian miners are a i^ecnliar race 
of men in their habits. Living for weeks together in the most 
desolate spots, when they descend to the villages on feast-days, 
there is no excess or extravagance into wdiich they do not run. 
They sometimes gain a considerable sum, and then, like sailors 
with prize-money, they try how' soon they can contrive to squan- 
der it. They drink excessively, buy quantities of clothes, and 
in a few days return penniless to their miserable abodes, there to 
w'ork harfler than beasts of burden. This thoughtlessness, as 
with sailors, is evidently the result of a similar manner of life. 
Their daily food is found them, and they acquire no habits of 
carefulness ; moreover, temptation and the means of yielding to it 
are ])laced in their pow'er at the same time. On the other hand, 
in Corrnvall, and some other parts of England, where the system 
of selling part of the vein is followed, the miners, from being 
obliged to act and think for themselves, are a singularly intelli- 
gent and well-conducted set of men. 

The dress of the Chilian miner is peculiar and rather pic- 
turesque. He wears a very long shirt of some dark-coloured 
baize, w ith a leathern apron ; the wdiole being fastened round his 
waist by a bright-coloured sash. His trow^sers are very broad, 
and his small cap of scarlet cloth is made to fit the head closely. 
We met a i)arty of these miners in full costume, carrying the 
body of one of their companions to be buried. They marched 
at a very quick trot, four men supporting the corpse. One set 
having run as hard as they could for about two hundred yards, 
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were relieved by four others, who had previously dashed on 
ahead on horseback. Thus they procetnled, encouraging each 
other by wild cries : altogether the scene fomieil a most strange 
funeral. 

We continued travelling northward, in a zigzag line ; some- 
times stopping a day to geologise. The countrj" was so thinly 
InliabitiHl, and the track so obscure, that we often had <litHcuIty 
in timling our way. On the 12th I staytsl at some mines. The 
ore in this case was not considered particularly gotxl, but from 
l)eing abundant it was supposeti the mine would sell for abf>iit 
tbirty or forty thotisjind dollars (that is, (>0(X) or 8(XX) pounds 
sterling) ; yet it haft been bouglit by one of the Knglish Associ- 
ations for an ounce of gold (3/. Hs.), The ore is yellow pyrites, 
which, as I have already renmrketl, before the arrival of the 
English, was not siipposed to contain a particle of copper. On 
a scale of profits nearly as great as in the above instance, ])iles 
of cinders, abounding with minute globules of metallic copper, 
were purchased ; yet with these advantages, the mining associ- 
ations, as is well known, contrivt^l to lose immense sums of 
money. The folly of the greater mimber of the commissioners 
and shareholders amuimte<l to infatuation ; — a thousand j)ounds 
per annum given in some cases to entertain the Chilian authori- 
ties ; libraries of well-bound geological books ; miners brought 
out for ixirticular metals, as tin, which are not found in Chile ; 
contracts to supply the miners with milk, in parts where there 
are no cows ; machinery, where it could not possibly be used ; and 
a hundred similar arrangements, bore witness to our absurdity, 
and to tliis day afford amusement to the natives. Yet there can 
be no doubt, that the same capital well employed in tliase mines 
would have yielded an immense retiirn : a confidential man of 
businesvs, a practical mhier and assayer, would have been all that 
was required. 

Captain Head has described the wonderful load which the 

Apires,” truly beasts of burden, carry up from tlie deepest 
mines. I confess I thought the account exaggerated ; so that I 
was glad to take an opportunity of weighing one of the loads, 
which I picked out by hazard. It required considerable exertion 
on my part, when standing directly over it, to lift it from the 
ground. The load was considered under weight when found to 
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be 197 pounds. The apire had carried this up eighty perpen- 
dicular yards, — part of the way by a steep passage, but the 
greater part up notched poles, placed in a zigzag line up the 
sliafl. According to the general regulation, the apire is not 
allowed to halt for breath, except the mine Is six hundred feet 
deep. The average load is considered as rather more than 200 
pounds, and I have been assured that one of 300 pounds (twenty- 
two stone and a half) by way of a trial has been brought up froni 
tlie deepest mine ! At tfiis time the apires were bringing up the 
usual load tw'elve times in the day ; that is, 2400 pounds from 
eighty yards deej) ; and they were employed in the intervals in 
breaking and picking ore. • 

These men, excepting from accidents, are healthy, and appear 
cheerful. Their bodies are not very muscular. They^ rarely 
eat meat once a week, ami never oftener, and then only the hard 
dry chanpii. Although with a knowledge that the labour was 
voluntary, it was nevertheless quite revolting to see the state in 
which they reached the mouth of the mine ; their bodies bent 
forward, leaning w itii their arms on the steps, their legs bowed, 
their muscles quivering, the perspiration streaming from their 
faces over their breasts, their nostrils distended, the corners of 
their mouth forcibly drawn back, and the expulsion of their 
bnjath most laborious. Each time they draw their breath, they 
utter an articulate cry of “ ay-ay,” winch ends in a sound rising 
from deep in the chest, but shrill like the note of a fife. After 
staggering to the pile of ore, they emptied the “ carpacho in 
two or three seconds recovering their breath, they wiped the 
sw'eat from tlicir brows, and apparently quite fresh descended 
the mine again at a quick pace. This appears to me a wonderful 
instance of the amount of labour which Imbit, for it can be 
nothing else, will enable a man to endure. 

In the evening, talking with the mayor^domo of these mines, 
about the number of foreigners iiow’^ scattered over the wdiole 
country, he told me that, thougli quite a young man, he remem- 
bers when he was a boy at school at Coquirabo, a holiday being 
given to see the captain of an English ship, wdio was brought to 
the city to speak to the governor. He believes tliat nothing 
would have induced any boy in the school, himself included, to 
have gone close to the Englishman ; so deeply liad they been 
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impressed with an idea of the heresy, contamination, and evil to 
be derived from contact with such a person. To this day they 
relate the atrocious actions of the bucaniers ; and especially of 
one man, who took away the %nre of the Virgin Mary, and re- 
lumed the year after for that of St. Joseph, saying it was a pity 
the lady should not have a husband, I heard also of m ohi lady 
at a dinner in C<Kpiiinbo, reinarkeii how wonderfully 
strange it was that she should have lived to dine in the same room 
with an Englishman; for she remembertnl as a girl, that twice, 
at the mere cry of “ IjOs Ingleses,” every soul, carrying what 
valuables they could, had taken to the mountains. 

14lA. — We reached Coqnimbo, where we stayed a few days. 
The town is remarkable for nothing but its extreme quietness. 
It is said to contain from 6000 to 8000 inhabitants. On the 
morning of the 17th it rained lightly, the first time this year, for 
about five hours. The farmers, 'who plant corn near the sea- 
coast where the atmosphere is more humid, taking advantage of 
this shower, would break up the ground ; after a second they 
would put the seed in ; and if a third shower should fall, they 
would reap a good harvest in the spring. It was interesting to 
watch the effect of this trifling amount of moisture. Twelve 
hours afterw^ards the ground appeared as dry as ever ; yet after an 
interval of ten days, all the hills were faintly tinged with green 
patches ; the grass being sparingly scattereil in hair-like fibres a 
full inch in length. Before this shower every part of the surface 
was bare as on a high road. 

In the evening, Captain Fitz Roy and myself were dining with 
Mr. Edwards, an English resident well known for his hospitality 
by all w'ho have visited Coquimbo, when a sharp earthquake 
happened. I heard the forecoming rumble, but from the screams 
of the ladies, the running of the servants, and the rush of several 
of the gentlemen to the doorway, I could not distinguish the 
motion. Some of the women afterwards were crying with terror, 
and one gentleman said he should not be able to sleep all night, 
or if he did, it would only be to dream of falling houses. The 
father of this person had lately lost all his property at Talca- 
huano, and he himself had only just escaped a falling roof at 
Valparaiso, in 1822. He mentioned a curious coincidence which 
then happened : he was playing at cards, when a German, one 
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of the party, got up, and said he would never sit in a room in 
these countries with the door shut, as, owing to his having done 
so, he had nearly lost his life at Copiapd. Accordingly he 
opened the door ; and no sooner had he done this, than he cried 
out, ‘‘ Here it comes again ! ” and the famous shock commenced. 
The whole party escaped. The danger in an earthquake is not 
from the time lost in opening a door, but from the cliance of its 
becoming jammed by the movement of the walls. 

It is impossible to be much surprised at the fear which natives 
and old residents, though some of them known to be men of great 
command of mind, so generally experience during earthquakes. 
I think, however, this excess of panic may be partly attributetl 
to a want of habit in governing their fear, as it is not a feeling 
they are ashametl of. Indeed, the natives do not like to see a 
person indifferent. I heard of two Englishmen who, sleeping in 
the open air during a smart shock, knowing that there was no 
danger, did not rise. The natives cried out indignantly, Look 
at those heretics, they w ill not even get out of their beds ! ** 

I spent some days in examining the step-formed terraces of 
.shingle, first noticed by Captain B. Hall, and believed by Mr. 
Lyell to have been formed by the sea, during the gradual rising 
of the land. This certainly is the true explanation, for I found 
numerous .shells of existing species on these terraces. Five nar- 
row, gently sloping, fringe-like terraces rise one behind the other, 
and where best developed are formed of shingle: they front 
the bay, and sweep up both sides of the valley. At Guasco, 
north of Coquimbo, the phenomenon is displayed on a much 
grander scale, so as to strike with surprise even some of the in- 
habitants. Tlie terraces are there much broader, and may be 
called plains ; in some parts there are six of them, but generally 
only five ; they run up the valley for thirty -seven miles from 
the coast. These step-formed terraces or fringes closely resemble 
those in the valley of S. Cruz, and except in being on a smaller 
scale, those great ones along the whole coast-line of Patagonia. 
They have undoubtedly been formed by the denuding power of 
the sea, during long periods of rest in the gradual elevation of the 
continent. 

Shells of many existing species not only lie on the surface of 
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the terraces at Coquinibo (to a height of 250 feet), but are em- 
bedded in a friable calcareous rock, which in some places is as 
much as between twenty and thirty feet in thickness, but is of 
little extent. These modem beds rest on an ancient tertiary 
formation containing shells, apparently all extinct. Although I 
examined so many hundred miles of coast on the Pacific, as well 
as Atlantic side of the continent, I found no regular strata con- 
taining sea-sliells of recent species, excepting at this place, and 
at a few points northward on the road to Guasco. Tliis fact 
appears to me highly remarkable ; for the explanation generally 
given by geologists, of the absence in any district of stratified 
fossiliferous deposits pf a given period, namely, tiiat the surface 
then existed as dry laud, is not here applicable ; for we know 
from the shells strewed on the surface and embedded in loose 
sand or mould, that the land for thom^ands of miles along both 
coasts has lately been submerged. The explanation, no doubt, 
must be sought in the fact, that the whole southern part of the 
continent has been for a long time slowly rising ; and therefore 
that all matter deposited along shore in shallow water, must have 
been soon brought up and slowly exposed to the wearing action 
of the sea-beach ; and it is only in comparatively shallow water 
that the greater number of marine organic beings can flourish, 
and in such water it is obviously impossible that strata of any 
great thickness can accumulate. To show the vast power of the 
wearing action of sea-beaches, we need only ai)petil to the great 
cliffs along the present coast of Patagonia, and to the escarp- 
ments or ancient sea-cliffs at different levels, one above another, 
on that same line of coast. 

The old underlying tertiary formation at Coquimbo, appears 
to be of about the same age with several deposits on the coast of 
Chile (of which that of Navedad is the principal one), and with 
the great formation of Patagonia. Both at Naveflad and in Pa- 
tagonia there is evidence, that since the shells (a list of which has 
been seen *by Professor E. Forbes) there intombed were living, 
there has been a subsidence of several hundred feet, as well as 
an ensuing elevation. It may naturally be asked, how it comes 
that, although no extensive fossiliferous deposits of the recent 
period, nor of any period intermediate between it and the ancient 
tertiary epoch, have been preserved on either side of the con- 
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t yet that at this ancient tertiary epoch, sedimentary matter 
coMtiiining fossil remains, should have been deposited and pre- 
served at dilierent i)oints in north ami south lines, over a space 
of 1100 miles on the shores of the Pacific, and of at least 1350 
miles on the shores of the Atlantic, and in an east and west line 
of 700 miles across the w idest part of the continent ? J believe 
the explanation is not difficult, and that it is perhaps applicable 
to nearly analogous facts observed in other quarters of tlie world. 
Considering the enormous power of denudation which the sea 
possesses, as shown by numberless facts, it is not probable that a 
sedimentary deposit, when being upraised, could pass through the 
ordeal of the beach, so as to be preserved m sufficient masses to 
last to a distant period, w ithout it were originally of wide extent 
and of considerable thickness : now it is impossible on a mode- 
rately sliallow bottom, which alone is favourable to most living 
creatures, that a thick and wiuely extended covering of sediment 
could be spread out, without tlie bottom sank down to receive 
the sucoe.ssive layers. This seems to have actually taken place 
at about the siqne period in southern l^atagoniaand Chile, though 
these places are a thousand miles apart. Ilencv, if prolonged 
movements of approximately contemporaneous subsidence are 
generally widely extensive, as I am strongly inclined to believe 
from my examination of the Coral Keefs of the great oceans — or 
if, confining our view to South America, the subsiding move- 
ments have been coextensive with those of elevation, by which, 
within the same period of existing shells, the shores of Peru, 
Cliile, Tierra del Fuego, l^atagonia, and La Plata have been 
upraised — then we can see that at the same time, at far distant 
points, circumstances would have been favourable to the formation 
of fossiliferous deposits, of wide extent and of considerable thick- 
ness ; and such dei)osits, consequently, would have a good chance 
of resisting the wear and tear of successive beach-lines, and of 
lasting to a future ejmch. 

Mai/ 2\st , — I set out in company with Don Jose Edwards to 
the silver-mine of Arqueros, and thence up the valley of Co- 
quimbo. Passing through a mountainous country, wa reached 
by nightfall the mines belonging to Mr. Edwards. I enjoyed 
my night’s rest here from a reason which wall not be fully 
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appreciated in England, namely, the absence of fleas ! The rooms 
in Coquimbo swarm with them ; but they will not live here at the 
height of only thi*ee or four thousand feet : it can scarcely be the 
trifling diminution of temperature, but some other cause which 
destroys these troublesome insects at this place. The mines are 
now in a bad state, though they formerly yieldetl about 2000 
pounds in weight of silver a year. It has been said that “ a per- 
son with a copper-mine will gain ; with silver, he may gain ; but 
with gold, he is sure to lose.” This is not true : all the large 
Chilian fortunes have been made by mines of the more precious 
metals, A short time since an English physician returned to 
England from Copijqx), taking with him the profits of one share 
in a silver-mine, which amounted to about 24, OCX) pounds ster- 
ling. No doubt a copper-mine with care is a sure gtime, whereas 
the other is gambling, or rather taking a ticket in a lottery. The 
owners lose great quantities of rich ores ; for no ]>recautions can 
prevent robberies. I hefinl of a gentleman laying a bet with 
another, that one of his men should rob him before his face. 
The ore when brought out of the mine is broken into pieces, and 
the useless stoiTe thrown on one side. A couple of the miners 
who w’ere thus eniploye<l, pitche<l, as if by accident, two frag- 
ments away at the same moment, and then crieil out for a joke, 

Let us see which rolls furthest/' The owmer, who >vas stand- 
ing by, bet a cigar with his friend on the race. The miner by 
this means watched tiie very point amongst the rubbish w here 
the stone lay. In the evening he picked it up and carried it to 
his master, showing him a rich mass of silver-ore, and siiyin^, 

This was the stone on which you won a cigar by its rolling so 
far.” 

May 2Srd . — We descended into the fertile valley of Coquimbo, 
and follow’ed it till we reached an Hacienda belonging to a rela- 
tion of Don Jose, where we stayed the next day. I then rmle 
one day's journey further, to see what were declared to be some 
petrified Shells and beams, which latter turned out to be small 
quartz pebbles. We passed through several small villages ; and 
the valley was beautifully cultivated, and the w^hole scenery very 
grand. We were here near the main Cordillera, and the sur- 
rounding hills were lofty. In all parts of northern Chile, fruit- 
trees produce much more abundantly at a considerable height 
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near the Andes than in the lower country. The fi^s and grapes 
of this district are famous for their excellence, and are cultivated 
to a great extent. This valley is, perhaps, the most productive 
one north of Quillota: 1 believe it contains, including Co- 
quimbo, 2o,000 inhabitants. The next day I returned to the 
Hacienda, and thence, together with Don Jose, to Coquimbo. 

June 2n<L — AV^e set out for the valley of Guasco, following the 
coast-road, which was considered rather less desert than the other. 
Our first day’s ride was to a solitary house, called Yerba Buena, 
where there was pasture for our horses. The shower mentioned 
as having fallen a fortnight ago, only reached about halfway to 
Guasco ; we had, therefore, in the first part of our journey a 
most faint tinge of green, which soon faded quite away. Even 
where brightest, it wjis scarcely sufficient to remind one of the 
fresh turf and budding flowers of the spring of other countries. 
While travelling through these deserts one ftJels like a prisoner 
shut up in a gloomy court, who longs to see something green 
and to smell a moist atmosphere. 

June/^nL — Yerba Buena to Carizal. During the first part of 
the day we crossed a mountainous rocky desert, and afterwards 
a long deep sandy plain, strewed with broken sea-shells. There 
was very little water, and that little saline : the whole country, 
from the coast to the Cordillera, is an uninhabited desert. I 
saw traces only of one living animal in abundance, namely, the 
shells of a Bulimus, which were collected together in extraordi- 
nary numbers on the driest spots. In the spring one humble little 
plant sends out a few leaves, and on these the snails feed. As 
they are seen only very early in the morning, when the ground is 
slightly damp with dew, the Guasos believe that they are bred 
from it. I have observed in other places that extremely dry and 
sterile districts, where the soil is calcareous, are extraordinarily 
favourable to land-shells. At Carizal there were a few cottages, 
some brackish water, and a trace of cultivation : but it was with 
difficulty that we purchased a little corn and straw* for our 
horses. 

4fA. — Carizal to Sauce. We continued to ride over desert 
plains, tenanted by large herds of guanaco. AYe crossed also 
the valley of Chafieral ; which, although the most fertile one 
between Guasco and Coquimbo, is very narrow, and produces so 
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little pasture, that we could not purchase any for our horses. 
At Sauce we found a very civil old gentleman, superintending a 
copper-smelting furnace. As an especial favour, he allowed me 
to purcliase at a high price an armful of dirty straw, which was 
all the poor horses had for supper after their long day’s journey. 
Few smelting-furnaces are now at work in any part of Chile ; it 
is found more profitable, on account of the extreme scarcity of 
firewood, and from the Chilian method of reduction being so 
unskilful, to ship the ore for Swansea, The next day we crosseti 
some mountains to Freyrina, in the valley of Guasco. During 
each day^s ride further northwanl, the vegetation became more 
and more scanty ; e^en the great chandelier-like cactus was here 
replaced by a difierent and mucli smaller species. During the 
winter months, both in northern Chile and in Peru, a uniform 
bank of clouds hangs, at no great height, over the Pacific. 
From the mountains we had a v^ry striking view of this white 
and brilliant aerial-field, which sent arms up the valleys, leaving 
islands and promontoriiMi; in the same manner, as the sec*, does in 
the Chonos archipelago and in Tierra del Fuego. 

We stayed two days at Freyrina. In the valley of Guasco 
there are four small towns. At the mouth there is the |»ort, a 
spot entirely desert, an<l without any water in the inmuMliate 
neighbourho<jd. Five leagues higher up stands Freyrina, a long 
straggling village, M’ith decent whitewashed houses. Again, ten 
leagues further u[) Ilallenar is situated ; and above this Guasco 
Alto, a horticultural village, famous for its dried fruit. On a 
clear day the view up the valley is very fine ; the straight open- 
ing terminates in the far-distant snowy Cordillera ; on each side 
an infinity of crossing lines are blended together in a beautiful 
haze. The foreground is singular from the number of parallel 
and step-formed terraces; and the included strip of grecm valley, 
with its willow -bushes, is contrasted on both hands with tlie naked 
hills. That the surrounding country was most barren will be 
readily believed, when it is known that a shower of rain had not 
fallen during the last thirteen months. The inhabitants heard 
with the greatest envy of the rain at Coquimbo ; from the ap- 
pearance of the sky they had hopes of equally good fortune, 
which, a fortnight afterwards, were realized. I was at Copiapd 
at the time ; and there the people, with equal envy, talked of 
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the abundant rain at G uasco. After two or three very dry years, 
perhaps with not more than one shower during the whole time, 
a rainy year generally follows ; and this does more harm than 
even the drought. The rivers swell, and cover with gravel and 
sand the narrow strips of ground, which alone are fit for culti- 
vation. The floods also injure the irrigating ditches. Great 
devastation had thus been caused three years ago. 

Jane — We rode on to llallenar, which takes its name 
from Ballenagh in Ireland, tlie birthplace of the family of 
OTIiggins, who, under the Spanish government, were presidents 
and generals in Chile. As the rocky mountains on each hand 
were concealed by clouds, the terrace-like# plains gave to the 
valley an appearance like that of Santa Cruz in Patagonia. After 
spending one day at Ballenar I set out, on the 10th, for the 
upper }mrt of the valley of Copiapo. We rode all day over an 
uninteresting country. I am tired of repeating the epithets 
barren and sterile. These words, however, as commonly used, 
are comparative ; I have always applied them to the plains of 
Patagonia, which can boast of spiny bushes and some tufts of 
grass; and this is absolute fertility, as compared with northern 
Chile. Here again, there are not many spaces of two hundred 
yards square, where some little bush, cactus or lichen, may not 
be discovered by careful examination ; and in the soil seeds lie 
<lorniant ready to spring up during the first rainy winter. In 
IVru real deserts occur over wide tracts of country. In the 
evening w'e arrived at a valley, in which the bed of the streamlet 
was damp : following it up, we cume to tolerably good water. 
During tlic night, the stream, from not being evapoiuted and 
aiisorbed so quickly, flows a league lower down than during the 
day. Sticks were plentiful for firewood, so that it was a good 
place of bivouac for us; but for the poor animals there was not 
a mouthful to (^t. 

Jane lit//. — We rode without stopping for tw'elve hours, till 
we reached an old smelting-furnace, where there was water and 
firewood ; but our horses again had nothing to eat, being shut up 
in an old courtyard. The Hue of road was hilly, and the dis- 
tant views interesting from the varied colours of the bare moun- 
tains. It was almost a pity to see the sun shining constantly 
over so useless a country; such splendid weather ought to 
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have brightened .fields and pretty ganiens. The next day we 
reached the valley of Copiapo. I was heartily glad of it ; for 
the whole journey was a continued source of anxiety ; it was 
most disagreeable to hear, whilst eating our own suppers, our 
horses gnawing the posts to which they were tied, and to have no 
means of relieving their hunger. To all appearance, however, 
the animals were quite fresh ; and no one could have told that 
they had eaten nothing for the last fifty-five hours. 

I had a letter of introduction to Mr. Bingley, who received 
me very kindly at the Hacienda of Potrero Seco. This estate is 
between twenty and thirty miles long, but very nanow, being 
generally only two fields wide, one on each side the river. In 
some parts the estate is of no width, that is to say, the land can- 
not be irrigated, and therefore is valueless, like the surrounding 
rocky desert. The small quantity of cultivated land in the whole 
line of valley, does not so much depend on inequalities of level, 
and consequent unfitness for irrigation, as on the small supply of 
water. The river this year was remarkably full ; here, high up 
the valley, it reached to the horse’s belly, and was about fifteen 
yards wide, s’ud nipid^; lower dow'ii it becomes smaller and 
smaller, and is generally quite lost, as ha))pened duritig one 
periofl of thirty years, so that not a drop entercni the sea. The 
inhabitants watch a storm over the Cordillera with great interest ; 
as one good fall of snow provides them with water for the ensu- 
ing year. Thi.s is of infinitely more consequence than rain in 
the lower countr}'. Rain, as often as it falls, which is about 
once in every two or three years, is a great advantage, because 
the cattle and mules can for some time afterwards find a little 
jiastnre on the mountains. But without snow on the Andes, 
desolation extends throughout the valley. It i.s on record that 
three times nearly all the inhabitants liave been obliged to 
emigrate to the south. Tiiisyear there was plenty of Mater, and 
every man irrigated his ground as much as he chose ; but it has 
frequently been necessary to post soldiers at the sluices, to see 
that eacli estate took only its proper alloM'ance during so many 
hours in the week. The valley is said to contain 12,0(X) souls, 
but its produce is sufficient only for three months in the year ; 
the rest of the supply being drawn from Valparaiso and the south. 
Before the discovery of the famous silver-mines of Ciianuncillo, 
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Copiap6 was in a rapid state of decay ; but now it is in a very 
thriving condition ; and the town, which was completely over- 
thrown by an earthquake, has been rebuilt. 

The valley of Copiapo, forming a mere ribbon of green in a 
desert, runs in a very sontJierly direction ; so that it is of consi- 
derable length to its source in the Cordillera. The valleys of Guas- 
co and Copiapo may both be considered as long narrow islands, 
separated from the rest of Chile by deserts of rock instead of by 
salt water. Northward of these, there is one other very miserable 
valley, called Paposo, which contains about two hundred souls ; 
and tlien there extends the real desert of Atacama — a barrier 
far worse than the most turbulent ocean. ^After staying a few 
days at Potrero Seco, I j)roceeded up the valley to the house of 
Don Benito Cruz, to whom I had a letter of introduction. I 
found him most hospitable; indeed it is impossible to bear too 
strong testimony to the kindness, with which travellers are re- 
ceived in almost every part of South America. The next day I 
hired some mules to take me by the ravine of Jolquera into the 
central Cordillera. On the second night the weather seemed to 
foretel a storm of snow or rain, and whilst lying in our beds we 
felt a trifling sliock of an earthquake. 

The connexion between earthquakes and the weather has been 
often disputed : it a})pears to me to be a point of great interest, 
which is little understood. Humboldt luis remarked in one part 
of the Personal Njirrative,* that it would be difficult for any 
person who had long resided in New Andalusia, or in Lower 
I’eni, to deny that there exists some connexion between these 
phenomena : in another part, however, lie seems to think the 
connexion fanciful. At (Guayaquil, it is said that a heavy shower 
in the dry season is invariably followed by an earthquake. In 
Northern Cliile, from the extreme infrequency of rain, or even 
of weather foreboding rain, the probability of accidental coin- 
cidences becomes very small ; yet the iniiabitants are here most 
firmly convinced of some coiirexion between the state of the 

♦ Vol. iv. p. 11, and vol. ii. p. 217. For the remarks on Guayaquil see 
Silliman's Jouru. vol. xxiv, p. 384. For those on Tacna by Mr, Hamilton, 
Si'c I'rans. of Hridsh Association, 1840. For those on Coseguina see Mr. 
CahU leiigh in Phil. Trans., 1835. In the former eilition, I collected several 
References on the coincidences lietween sudden falls in the barometer and 
earthquakes ; and between earthquakes and meteors. 
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atmosphere and of the trembling of the ground : I was much 
struck by this, when mentioning to some* people at Cupiapo that 
there had been a sharp shocl^ at Coquimbo : they iimnediately 
cried out, How fortunate I there will be plenty of pasture 
there this year.” To their minds an earthquake foretold rain, 
as surely as rain foretold abundant pasture. Certainly it did so 
happen that on the very day of the earthquake, that showtT of rain 
fell, which I have describe! as in ten days’ time produeim^ a thin 
sprinkling of grass. At other timt's, rain has followeil earth- 
quakes, at a pericMl of the year when it is a far greater prodig}*^ 
than the earthquake itself : this happened after the shock of 
November, 1822, awl again in 1829, at Valparaiso; also after 
that of September, 1833, at Tacna. A person must be some- 
what habituated to the climate of these countries, to ])ereeive 
the extreme improbability of rrdn falling at such seasons, except 
as a consequence of some law quire unconnected with the ordi- 
nary course of the weather. In tlie cases of gi*t?at volcanic 
eruptions, as that of Coseguina, where torrents of rain fell at a 
time of the year most unusual for it, and almost unprecedcntwl 
in Central America, ” it is not difficult to understand tliat the 
volumes of vapour and clouds of ash(*s might have disturbed the 
atmospheric equilibrium. Humboldt extends this view to the 
case of earthquakes unaccompanied by eruptions; but I am 
hardly conceive it possible, that the small quantity of aeriform 
fluids which then escape from the fissured ground, can produce 
such remarkable effects. There appears mucli probability in 
the view first proposed by IMr. P. Scrop(», that when the baro- 
meter is low, and when rain miglit naturally be expected to fldl, 
the diminished pressure of the atmosphere over a Avide extent of 
country, nught Avell determine the precise day on which the 
earth, already stretched to the utmost by the subterranean forces, 
should yield, crack, and consequently tremble. It is, however, 
doubtful how far this idea will explain the circumstanee of 
torrents of rain falling in the diy season during several days, 
after an earthquake unaccompanied by an eruption ; such cases 
seem to bespeak some more intimate connexion between the 
atmospheric and subterranean regions. 

Finding little of interest in this part of the ravine, we retraced 
our steps to the house of Don Benito, Avhere I stayed two days 
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collecting fossil shells and wood. Great prostrate silicified 
trunks of trees, embedded in a conglomerate, were extraordi- 
narily numerous. I measured one, which was fifteen feel in 
circumference : how surprising it is that every atom of the woody 
matter in this great cylinder should have been removed and re- 
placed by si lex so perfectly, that each vessel and pore Is pre- 
served ! These trees flourished at about the period of our lower 
chalk ; they all belonged to the fir-tribe- It was amusing to 
hear the inhabitants discussing the nature of the fossil shells 
which I collected, almost in the same terms as were use<l a cen- 
tury ago in Europe, — namely, whether or not they had been thus 

born by nature.*’ My geological exanmiation of the country 
genemlly created a goo<l deal of surprise amongst the Chilenos : 
it was long before they could be convinced that I w^as not hunt- 
ing for mines. This was sometimes troublesome : I found the 
most ready way of explaining my employment, w'as to ask them 
how it was that they tlu'inselves were not curiobs concerning 
earthquak(?s and volcanos? — wdiy some springs were hot and 
others cold?— why there were mountains in Chile, and not a hill 
in La PlaUi ? These bare questions at once satisfied and silenced 
the greater number ; some, however (like a few in England who 
are a century behindhand), thought that all such inquiries were 
useless and impious ; and that it was quite sufficient that God 
had thus made the mountains. 

An order had recently been issued that all stray dogs should 
be killed, and we saw many lying dead on the rojid. A great 
number had lately gone mad, and several men had been bitten 
and had died in consequence. On several occasions hydrophobia 
has prevailed in this valley. It is remarkable thus to find so 
strange and dreadful a disease, appearing time after time in the 
same isolated spot. It has been remarked that certain villages 
in England are in like manner much more subject to this visita- 
tion than others. Dr. Unanue states that hydrophobia was first 
known in South America in i803 : this statement is corro- 
borated by Azara and Ulloa having never heard of it in their 
time. Dr. Unani'ie says that it broke out in Central America, 
and slowly travelled soutliw'ard. It reached Arequipa in 1807 ; 
and it is said that some men there, wdio had not been bitten, were 
affected, as were some negroes, who had eaten a bullock which 

2 a 
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had died of hydrophobia. At Ica forty-two people thus mi- 
serably perished. The disease eaine on between twelve and ninety 
days after the bite ; and in those cases where it did come on, 
death ensued invariably within five days. After 1808, a long 
interval ensued without any cases. On inquiry, I did not hear 
of hydrophobia in Van Diemen’s Land, or in Australia ; and Bur- 
chell says, that during the five years he was at the Cape of 
Good Hope, he never heard of an instance of it. Webster 
asserts that at the Azores hydrophobia has never occurred ; and 
the same assertion has been made with respect to Mauritius and 
St. Helena.* In so strange a disease, some information might 
possibly be gained by considering the circumstances under which 
it originates in distant climates; for it is improbable that a 
dog already bitten, should have been brought to these distant 
countries.^ 

At nigSt, a stranger arrived at the house of Don Benito, and 
asked permission to sleep there. He said he had been wander- 
ing about the mountains for seventeen days, having lost his way. 
He started from Guasco, and being accustomed to travelling in 
the Cordillerh, did not expect any ditticulty in following the 
track to Copiapo ; but he soon became involved in a labyrinth 
of mountains, whence he could not escape. Some of his mules 
had fallen over precipices, and he had been in great distress. 
His chief difficulty arose from not knowing where to find water 
in the lower country, so that he was obliged to keep bordering 
the central ranges. 

We returned down the valley, and on the 22nd reached the 
town of Copiapo. The lower part of the valley is broad, form- 
ing a fine plain like that of Quillota. The town covers a consi- 
derable space of ground, each house possessing a garden : but it 
is an uncomfortable place, and the dwellings are poorly fur- 
nished. Every one seems bent on the one object of making mo- 
ney, and then migrating as quickly as possible. All the inhabit- 
ants are more or less directly coneerned with mines ; and mines 
and ores are the sole subjects of conversation, Necessaries of 

• Observa. sobre el climade Lima, p. 67.— Azara\s Travels, vol. i. p. 381 
-UUoa’s Voyage, vol. ii.p. 28. — Kurchcirs Travels, vol. ii. p. — Web- 
ster's Description of the Azores, p. 124. — Voyage h Tlsle de France par un 
Officier du Roi, tome i. p. 248. — Description of St. Helena, p. 123. 
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all sorts are extremely dear ; as the distance from the town to 
the port is tnt^hteen leaguas, and the land carriage very expen- 
sive. A fowl costs five or six shillings; meat is nearly as dear 
as in TCngland ; firewood, or rather sticks, are brought on don- 
keys from a distance of two and three days* journey within the 
Cordillera; and pasturage*for animals is a shilling a day : all 
this for South America is wonderfully exorbitant. 

Jane 2&h . — T hired a guide and eight mule.s to take me into 
the Cordillera by a different line from my last excursion. As the 
country was utterly desert, we took a cargo and a half of barley 
mixed with chopped straw. About two leagues above tlie town, 
a broad valley <'alled the Despoblado,** or uninhabited, branches 
off from that one by which we Iiad arrived. Although a valley 
of the grandest dimensions, and leading to a pass acro 9 ^ the Cor- 
dillera, yet it is completely dry, excepting perhaps for a few 
days during some very rainy winter. The .si<les of the crumbling 
mountains w’ere furrowed by scarcely any ravines ; and tlie bot- 
tom of the main valley, filled with shingle, wa5 smooth and 
nearly level. Ko considerable torrent could ever have flowed 
clown this bed of shingle ; for if it had, a great clifl-bounded 
channel, as in all thescmthern valleys, would assuredly have been 
formed. I feel little doubt that this valley, as well as those 
mentioned by travellers in Peru, were left in the state we now 
see them by the waves of the .sea, as the land slowly rose. I ob- 
served in one place, where the De*«pobIa(io was joined by a ravine 
(w hich in almost any other chain w ould have been called a grand 
valley), that its bed, tliough composed merely of sand and gravel, 
was higher than that of its tributary. A mere rivulet of water, 
in the course of an hour, would have cut a channel for itself ; 
but it was evident that ages had passed away, and no such rivulet 
had drained this great tribiitary. It was curious to behold the 
machinery, if such a term may be used, for the drainage, all, with 
the last trifling exception, perfect, yet without any signs of 
action. FiVery one must have remarked how^ mud -banks, left by 
the retiring tide, imitate in miniature a country with hill and 
dale ; and here we have the original model in rock, formed as the 
continent rose during tlie secular retirement of the ocean, instead 
of during the ebbing and flcjwing of the tides. If a shower of 

2 A 2 
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rain falls on the nuuLbanki when left dry, It deepens the alrejidy- 
forined shallow lintns of excavation ; anti so is it with the rain 
of successive centuries on the Iwnk of rock and soil, which we 
call a continent. 

We roile on after it wa.< dark, till we rtniclu^tl a side ravine 
W'itli a small well, calhsl '* A^iia aniar; 4 ra.” The water <h‘.servefl 
its iiame, for besides being saline it was most odensively putrid 
and bitter; so that we could not forc4‘ ourselves to drink either 
lea or mate. I snp{H>se the flistance from tiu* river of Copiapd 
to this spot was at least twenty five or thirty Knglisli miles ; in the 
whole s|>iice there wits not a singh* tlrop of wattT, the country de- 
serving the name of th*s4‘rt in tin* strietest st*ns<*. Vet about 
halfway we pissed some old Indian ruins nmr Putita (lorda: I 
iioticetl also in fn>nt of S4nne of tlie valleys, whieh branch off 
from the Despibhuhi, two jdlt*s of stoms plactsl a little way 
apart, are! directcsl so its to |H>inf up the mouths of tlu\s4^ small 
valleys. My coiiipanioits knew* nothing about them, anti only 
answenHl my ijueries by their imperturlKible “ quien sala*?'* 

I observeii Intlian ruins in several jiarts of the Cordillera; 
the most prfect, which I saw, were the l^iinas tie landtillos. 
In the UvSjiallata I^ass. Small strpiare rooms were there huthllnl 
together in sejiarate gnmps : Miim* of the doorways wfre yet 
standing; they were formed by a cross slab of stone ordy alwtut 
three fet^t high. CIloa has remarkHi on tlie lowness of tlje tioors 
in the ancient Peruvian dwellings. These houses, when jH»r- 
fect, must have been caj)able of containing a consitlerable num- 
ber of persons. Tnulition says, that they were ustnl as halt- 
ing placets ft)r the Incas, when they <‘rossefi the mountains. 
Traces of Indian habitations have b<‘en discovereil in many father 
parts, where it does not appear probable that they were use<l as 
mere resting-places, but yet w here the land is as utterly unfit for 
any kind of cultivation as it is near the Tarnbillos or at the Incas 
Bridge, or in the Portillo Pa?^, at all which plac<*s I saw ruins. 
In the ravine of Jajnel, near Aconcagua, whirre there is no pass, 

I heard of remains of houses situated at a great height, where 
it is extremely cold atwi sterile. At first I imagint.^! (hat llu^e 
buildings luwi besen places of refuge, built by the Indians on the 
first arrival of the S|»oniard«; but 1 have since been inclitK^I 
to speculate on the probability of a small change of climate. 
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In this northern part of Chile, within the Cordillera, old 
Indian houses are s;iid to be enpec'ially nnnierous ; by digging 
amongst the ruins, bits of woollen articles, instrunieiiU of pre- 
cious metals, and lieads of Indian corn, are not unfreqiiently 
discovers) : an arrow-hetid made of agate, and of precisely the 
same fi»rm with those now used in Tierra <IeI Fuego, was given 
me. I am aware that the Peruvian Indians now frequently 
inhabit most lofty and bleak situations; but at Copiapd 1 wa.s 
ttssured by men who hati spent their lives in travelling through the 
Andes, that tiiere were very many (mttrhisitum) buildings at 
heigljts so great as almost to bonier on the perpetual and 

in |Kirts where there exist no ikus'KJs, and^ liere the land pro- 
tluees ab^iolutely milhing, ami what is still more extraorriinarv% 
where there is no water. Nevertheless it is the opinion of the 
people of the eonntry (although they are much pnzzW by the 
circumstance), that, from the appearance of the houses, the In- 
dians must iiave uschI them as places of residence. In (his 
valley, at Punta (o>nla, the remains consisted of seven or eight 
wjuare little moins. wliicli were of a similar form with (hose at 
'lambillos, but built chiefly of mud, whicli the |/rt^ent inhabit- 
ants canrjot, tnllier Iier<‘ <jr, according to Ulloa, in IVru, imitate 
in diimbility. 'riiey were situaliHl in the most conspicuous and 
dcfeiH*cless position, at the bottom of the Hat broad valley. There 
was no water nearer than thrtv or ftiur leagues, and that only in 
very small (piantity, and Iwid : the soil was absolutely sterile ; I 
in vain even for a liclicn adhering to the n>cks. At the 
present day, with the advantage of beasts of bnnien, a mine, 
unl(*ss it w<‘re v<*ry ri<'h, could scarcely be worked here with 
pr<»fit. Yet the Imlians furincriy chose it as a place of resi- 
tlcnce ! If at the present time two or three showers of rain 
were to fall annually, iustcwl of one, as now is (he Ciise, during 
as many years, a small rill of water would probably be foniied 
in this great valley ; and then, by irrigation (which was formerly 
so well underst(K>d by the Indians), the soil would easily be ren- 
dertnl sufHciently proibictive to support a few families. 

I have convincing proofs that this part of the continent of South 
America has been elcvatinl near (he cmM at least from 400 to 
500, and in some }>ar(^ from 1000 to 1300 fwt, since the epoch 
of existing shells; and further inland the rise possibly may have 
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been greater, Ae the pet^uliarly arid character of the climate ia 
evidently aeonaequence of the height of the Cordillem^ we may 
feel alnioet mre tlmt before the later elevations, the atmosphem 
could not have be<ui completely 4lniir»t*d of its moUture m it 
now b ; and m the rise has lietm gnuhml, m would have liceti 
the change In climate. On this notion of a change of dtinate 
since the buildings were inhahiu^l, the ruins iinist In? of t*xtreine 
antiquity, but I do not think their prt*servalioii imtier the ( liiJmii 
climate any great difheiilfy. We must also admit on this notion, 
(ami this |H*rha|w is a unniter ditfieulty) that man has inhahitefi 
South Afiieriea for an immensely long perio<l, inasmiteh as any 
change of climato ^ffeettsl by the tdevalion of the land must 
have been extremely gradual. At Valpaniiso, within the last 
220 years, the rise has l>een somewliat less than 19 ftx't : at 
Lima a s<*a-heach has certainly l)H*n upheaves I from 80 t(» 5K) f«?ct, 
within tlie Indjo-human jieriml : but such small elevations could 
have had little power in deHH*fing the inoistnrf?-hringing atmos- 
pheric currents. Dr. Liiiifl. however, fouml human skeletons 
in the caves of P»ra/il, the appearance of which infln(‘txl him to 
believe that tlie Indian race has existetl tluring a vast lapse of 
time in South America. 

When at lama, f conversed on these suhjcTts* with Mr. (iilJ, 
a civil engineer, who had seen nmeh of the interior coiiiitrv. He 
told me that a conjecture of a change of climate had some* 
times crossfxl his mind ; hut that he thought that the greater 
portion of land, now incaimlile of cultivation, but coveretlwith 
Intiian ruins, had i)efm nMluctsl to this state by the water-con- 
duits, which the Indians formerly constructed on so wonderful 
a scale, having been injured by neglect and by subterranean 
movements. I niay here mention, that the JVruvians actually 
carried their irrigating .streams in tunnels through hills of solid 
rock. Mr. (»ill fold me, he liafl lieen employed professionally to 
examine one ; he fonml the pa.s*iage low, narrow, cr(M>kc<!, and 
not of uniform breadth, but of very considerable lt?ngtb. Is it 

• Temple, in his travels thnwigh irpper Peni, or Bolivia, in going from 
Potosi to Oruro, says, ** I saw many indtafi viflafres or dwellings in mins, 
iipen*n to the very tops of the mountains, atu^sting a former population 
"where now all is desolate." He makes similar remarks in another place ; 
hut [ cannot tell whether this dtsiolatioii has been caused by a want of jK>pu- 
lation, or by an altered condition of the land. 
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not mo.st wonderful that men should iiave attempted such o|)era«- 
lions, without the use of iron or gunpowder ? Mr. Gill also 
mentiotuHl to me a most interesting, and, as far as I am aware, 
quite unparalieled cfase, of a subterranean disturbance havmg 
changeti the drainage of a country. Travelling from Casnta to 
liuam/ (not very far distant from Lima), he fotind a plain 
covertsl with mins and marks of ancient cultivation, but now 
(juite barren. Ntrar it was the dry course of a considerable 
river, whence the water for irrigation had formerly b<*en con- 
ducted. 'There was nothing in the appearance of the water- 
c(»urse, to indicate that the river laid not fioweil there a few 
years previon.sly ; in sonu? parts, be«Js of ^ihI and gravel were 
spread out ; in others, the solid rock had l>een worn into a liroad 
channel, which in one spot was about 40 yards in brc^llh and 
8 hs’t deep. It is self-evitlent that a person following up the 
course of a stream, will always ascend at a greater or less incli- 
mition ; Mr. (lill, tlieref<>re, was mtich astofdshed, when walk- 
ing up the IhhI of this ancient river, to find himself suddenly 
going dow n hill. He imagine<l that the di^w^nward slope had a 
fall of alxiiJt do or oO feta per|)endicu]€ar. We here have un- 
equivocal evidence that a ridge hail Ixvti ujdifted right across 
the (dd bt^l of a stream. From the moment the river-course 
\va*< tlms areluMl. the water must ntK*essariIy have l>een tlirown 
l)aek, and a new channel formetl. From that moment, also, the 
neigiibt>i]riiig plain must have lost its fertilizing stream, and 
liecoine a desert. 

*/uur 27//i. — Wi? s<a out early in the niorniiig, and by mid-day 
reached the ravine of Faypote, whei*e there is a tiny rill of water, 
witli a little vegetation, and even a fe^v algarmba trees, a kind of 
mimosa. From liaving fire-w<MHl, a smelt ing-furnaee hail for- 
merly btM*ii built here: we found a solitary man in charge of it, 
whose sole CMwpIoynieiit was hunting gtiaiiacos. At night it fmze 
8haq)ly ; but having plenty of woihI f<»r our fire, we kept ourselves 
warm. 

28M. — We continual gradually ascending, and tlic valley now 
changeil itito a nivine. During the day W'e siiw' stneral guanacos, 
and the track of the closely-allieil specice, the Vicuna : this latter 
animal is pre-tuninently alpine in its habits ; it seldom descenck 
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much below ihe limit of jierpetiial snow, and therefore haunta 
even a more lofty and sterile situation than the gitanaco. The 
only other animal which we saw in any nunilier was a snmll fox : 
I suppose this animal pitjys on the mice and oth€?r small nxlents, 
which, as tongas there is the k'ast v<»getation, siil^sist in consi- 
derable numbi^rs in veiy* desert place's. In Tatagonia, even on 
th0 bonhrs of the where a dri>p of fresh vvat€*r am never 

be founds excejjting dew, ifieM* little animals swarm. Next to 
lizanls, mice ap[H?ar xo \}o able to support existence on the 
smalli'st and driest jx^rtions of the earth, — even on islets in 
the midst of grwit «K'ean». 

The scene on all sales showa! desolation, britrhtene<l and made 
palpable by a clear, uncloudetl sky. For a fi?nc sncii scenerj' 
b sublime, but this feeling auuiot last, an<l then it becomc's un- 
interesting. We bivouaeketl at the f<M>t of tlu* “ priniera liiiea,’^ 
or the fir^t line of the |>artitioii of the waters. I'he streams, 
however, on the ejvst side do not How to the Atlantic, but into an 
elevatinl district, in the middle of whicdi there is a large siilinn, 
or salt lake; — thus fonuing a little C’aspian Sea at the height, 
perhaj[>s, of ten thousand feet. Where we slept, then; were some 
considerable jxitches of snow, but they do not rtunain throughout 
the year. The winds in these lofty regions obey very ri*gular 
laws : every day a fresh breeze blows up the valley, and at night, 
an hour o? two after suns<*t, the air from the cold regions above 
descends as through a funnel. This night it blew a gale of wind, 
and the temperature must have been considerably below the 
freezing-point, for water in a v(?ssel soon became a block of iw. 
Iso clothes S4?t?ined to oppose any obstacle to the air ; J snffere<l 
very much from the cold, so that T could not sleep, and in the 
moniing rose with my bo<ly quite dull and Wnumbal. 

In the Conlillera further southward, people lose their lives 
from snow-storms; here, it sometimes happens from another 
cause. My giiicle, when a boy of fourteen years old, was passing 
the CordiJleni with a party in the month of May ; and while in 
the central parts, a furious gale of wiml arose, so that the men 
could hardly cling on their mules, and stomps w'crc flying along 
the ground. The day was cloudless, and not a speck of snow fell, 
but the temperature was low. It is prolmble that the thenno- 
meter would not have stood very many degrees l^elow the fre^ez- 
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ing-point, but tlie effect on their bodies, ill protected by clothing, 
must have been in proportion to the rapidity of the current of cold 
air. The gale lastal for more than a day ; the men began to lose 
their strength, and the imiJes would not move onwards. My 
giiiiie s brother tne<l to return, but he perished, and his hcxly w^as 
found two years afierw'anls, 15'ing by the side of liis tmile near 
the n>ad, with the bridle still in his hand. Two other men in 
the party lost their fingers and f<»es ; and out of two hundred 
mules and tldrty cows, only fourteen mules esca|>ed alive. Many 
years ago the whole of a large party are supposed to have j>erishe<l 
from a similar cause, but their b<Miie5 to this day have never l)een 
disc<»venHl. I'he union of a clomlk'ss sky, lp\v Umitwratiire, and 
a furious gale of wind, must be, 1 should think, in all jmrts of 
the world, an unusual ch’c urreiice. 

June *>SMh, — gladly travelled down the valley to our for- 
mer night's lodging, and tlience to near the Agua amarga. On 
duly 1st we rmched the valley of C’opiapo. The smell of the 
frt^sh clovfT was f|uite delightfid, after the scentless air of the 
dry sterile I)esj»oblado. Whilst staying in the town I heard an 
account from wneral of the inhabitants, of a hill in (he neigh- 
bourhood which they calhsl ‘‘ El llramador,’*— the roarer or 
bellower. I did not at the time pay sufficient attention to the 
aec'onnt ; but, as ^ir as I uiiderstoo<J, (he hill wjis covered by 
siimi, and the noise \m\s productni only when people, by ascending 
it, pnt the sruid in motion. The same circumstances are desoril)e<l 
in d^^lail on (he autliority of Seetzen ami Khrenberg,* as the 
cause* of the sounds whicdi have lK*en heard by many tnivellers on 
Mount Sinai near the Ui?d Stm. One person with whom I con- 
versetl, had himself heard the iioi.se ; he describetl it as very sur- 
prising; ami he distinctly statenl that, although he could not 
uiKlenstand how it was caus^Hl, yet it was lUH’essiiry to set the sand 
rolling down the acclivity. A horse walking over dry and coarse 
sand, cause's a |>eculiar chirping noise from the friction of the 
jxirticles ; a circumstance which I several times noticeii on the 
coast of Brazil. 

Thrtie days afterwanls I heanl of the Ifeagle s arrival at the 

• Ktlinlnifgh Phil. Journ.. Jan. 1S30, p. 74; and April, 1830, p. 27)8.— 
Also Daubeny on Volcanoes, p. 438; ami Ikngal Joum., vol. vii. p. 324, 
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eighteen lengut^ fruin the town. There b very 
little laud cultivated down the valley ; ita wide eximiiie Hut>(H)rtii 
a wretched wiry graas»» which even the donkeysi can Itanily cat. 
This poorness of the vegetation is owing to the quantity of saline 
matter with which the soil is impregnated. The Fort consists of 
an asi^mblage of miseratde little liovel.s situated at the fot>t of a 
sterile plain. At pn^seiit^ as the river coiitahis water enough to 
reach the sea, the inhahiiants enjoy the advantage of having fresh 
water witliiii a mile amJ a half. On the Ix^ch there were larg*e 
piles of merchainiist', and the little place had an air of activity. 
In the evening I gave iny ailim, with a lu'arty gtnjKi-w ill, to niy 
Coiii])aiiioii ]\Iariano/iotaales, with wdioin 1 hud rithhui so many 
leagues in Chile. The next inortdng tlie Ik^tigle saih»<l for 
Iquique. 

JitUj V2th. — We aiiehore<l irr the port of lquh|ue, in lat. 
20^ ll^. Oft the of IVni. I'In* town eontaioH about a thou- 

sand iiihuhttuots. atei Mauds on a little plain of siuid at tiie foot 
of a great wall of roek. 2<XH> f*<*t in Insight, luTi* forming the 
coast. The wlude is utterly d<^«rt. A light shower of rain falls 
only once in >ery many years; and the mvines ec»nsei|uently an* 
filled with detritus, anil the iiumntain-shles eover(?il hy pih*s of 
fine white saml, even to a height of a thousand feet. During this 
seas«>n of the yt*ar a lieavy Imnk of elouds, stretelud over the 
ocean, seldom rises alnive the wall of roeks otj the roast. 'I'he 
aspect of the place was intKst glomny ; the little port, with its few 
vessids, and small group of wretched Ih)us(>s, seeiiicxi overw helmed 
and out of all proportion with the n?st of the scene. 

The inhabitants live like persons on lK)ani a ship : every ne» 
cessary comes from a distance : wat(*r is brought in boats from 
Pisagua, about forty miles northward, and is soM at the rate of 
nine reals (4s. (yi.) an eighteen-gallon cask ; i bought a w ine* 
bottle full for threejwnce. In like manner firewood, and of course 
every article of foo<l, is imported. Very few animals can 1x3 
maintained in such a place; on the ensuing morning I hired with 
difficulty, at the price of four pounds sterling, two mules and a 
guide to take me to the nitrate of soda works. These are at 
present the support of Itpiique. This salt was first exported in 
1830; in one year an amount in value of one hundred thousand 
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pouiuln Mterliiig, w im to France and England. It h princi* 
pally ui»ed as a tnatitire an<i in the itmitiifocture of nitric acid : owing 
to it ft deliquc^eiit property it will not serve for gunpowder. For- 
merly there were two exceedingly rich silver-mines in this neigh- 
botirhocHi, but their produce is now very small. 

Our arrival in the oftirig eauseil some little apprehension. Peru 
was ill a state of anarchy ; and each parly having demanded a 
contribution, the jKKir town of Iquique was in tribulation, think- 
ing the evil hour wus come. The p<s>ple had also their domejftic 
troul)k*s ; a short time before, tliree French car|3eriter» had broken 
open, during the Mum* night, the two eliurelies, and stolen all the 
jdaTt*: <»iie of tlje robbers, however, subsequently confesse<l, and 
the plate was rtrovered. 'I'he eoiiviets \v(‘rc sent to AnHpiijja, 
wiiieli, tlurngh the capital (if this province, is two hundrtsl h-agues 
distant : the goviTiinient tlune thought it a pity to puni>h such 
usfd'ui vvorkiiK^n, who could make all sorts of furniture; ami 
accordiiiL^ly liberated them. Things Ik irig in this state, the 
chiirclM-s W(*n* again broken open, but this lime the plate was not 
re< o\» red. The inliahilanf.s beeaine dn adfully enriigcni, and de- 
claring that nojK* but heretics would thus “eat (imi Almighty/* 
proc(*((ie<l to torture some Eitglishineii, with the intention of 
afterwards shooting t)u‘in. At last the authorilit^ iiiterfemi, 
arid peace was (sttahliNhed. 

IdM. — In the iiiorniiig I stariiMl for the s«i]ffH»t re-works, a dis- 
tance of fourteen leagues. Having ascvnded the steep coast- 
mountains by a zigAag sjuidy track, we smm came in view^ of the 
mines of (luantajaya and St. Hosi. ’i'ht‘se two small villagesare 
|)lac(*d at tlie very months of the miners ; and being perched up on 
hills, tlu'v ha(i a still more* unnatiinil and desolate ap|>earance 
than the town of Itjtihpie. We did not reaoli the sal t pet re- workij 
till after sunset, having ridden all day across an undulating coun- 
try, a complete and utter des<n*t. The road wasstrowtHl with the 
bones and dried skins of the many beasts of bunion which had 
perished on it from fatigue. Excepting the Vultur aura, whieli 
preys on the can.‘ass<^, I saw' neither bird, qiiadnqied, reptile, nor 
insect. On the coast-mountains, at the height of about UIKK) 
ftK>t, where during this seiLsoii the clouds generally hang, a very 
few cacti were growing in the clefts of rock ; and the loose .sand 
was strew(‘d over with a lichen^ which lies on the surface quite 
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unattached, Tltb plant belongs to the genus Cladonia, and some* 
what resembles the reimleer lichen. In some parts it was in suf- 
ficient quantity to tinge the sand, as sihui from a distance, of a 
|>ale yellowish colour. Further inland, during the whole ride of 
fourteen leagues, 1 saw only one other vegetable prtKluction, and 
that was a most minute yellow lichen, growing on tin* boiu/s of 
the dead mules. This was the first true tJest^rt which T had se<»n : 
the effect on me was not impressive : but I Ixdievr this was coving 
to iny having l>econic gradually accustnnusi tc» such sceuc's, as I 
rode northwanl from ValjmmiM>, thrtmgh (*<muiinlw), to (’c»piapu. 
The appeainince of the country was nunarkable, from being co- 
veretl by a thick crust of ccmimon sidt, and of a stnitifitsl Pilife- 
rous alluvium, which s^‘enis to have been depositt‘d as the* land 
slow ly rose above the level of the sea. I’he Pilt is w Idle, very 
hard, and conipaot : it (X’curs in water-worn nodule^ projecting 
from the aggUitinattsI sand, and isa<sociate<l w itli much gypsum. 
The apjXianince of this 8U|H»rficial mass very closely reseiubksl 
that of a countr}' after snow, Indore the last dijty patclies are 
thawed. The existence of this cnist of a soluble subManc**^ over 
the whole face of the coiuitry, shows how* extraonlinarily dry the* 
climate must ha\e been for a long period. 

At night I slept at the house of the owner of one of tlic^ Pilt- 
jjetre mines. The c<iuntiy' is here as urqiroductive as near the 
ctKist ; but water, having rather a bitter and bracki>h taste, can 
beprocur<?d by digging wells. The well at this licmse was thirty- 
six yarris deep: as scarcely any rain fill Is, it is evident the water 
is not thus derivcHl ; indeeil if it were, it could not fail to bens 
salt as brine, for the whole .surrounding country is inernsted w ith 
various saline substances. We mu^t therefore conclude that it 
percolates under ground from the Conlillera, though distant 
many leagues. In that direction there are a few^ small villages, 
where the inhabitants, having more water, are €*nabled to irrigate 
a little land, and raise hay, on which the mules and asses, em- 
ployed in carrying the saltpetre, are fwl. I’lie nitrate of scwla 
was now selling at the ship’s side at fourteen shillings pf*r hiindrefl 
pounds : the chief expense is its transport t<j the si^-coast. The 
mine consists of a hard stratum, between two and three feel thick, 
of the nitrate mingleri with a little of the sulphate of soila and agocKl 
deal of common salt. It lies close beneath the surface, and fol- 
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lows for a length of one hundred and fifty miles the margin of a 
grand iKisin or plain ; this, from its outline, timnifestly must once 
have been a lake, or more probably an inland ann of tlie sea, as 
may be irjferriHl from the presence of irsriie salts in the ssiline stra- 
tum. The surface of tlie plain is 33(K) feet above the Pacific. 

19^//. — \\> anrdioresl in the liay of Callao, the seaport of 
Lima, the cajutal of Peru. We stayed here six weeks, but from 
the troubbsi state of public affairs, I saw ver\' little of the coun- 
try. l)uriiig our whole viMt the climate was far from l>eiotr 
delii^htful, as it is generally represente<t. A <lull heavy Ixmk of 
clouds constantly hung over the land, so that during the first six- 
(wn <lays I had only one view of the ConlilJera iKdiiiid iJina. 
Thi*sc mountains, s<‘<‘ii in stages, one above the other, tlirough 
openings in the clouds, ha<i a verv* grand apjK^irance. If is almost 
become a proverb, that rain never falls in the lower part of Peru. 
Yet this can hardly be coiisidenii correct ; for during almost 
every day of our visit there was a thick driz/Iing mist, which was 
sutheienf to make the streets inudtiy and one’s clothes damp: this 
the peo|)Ie are pleastnl to call IVruvian dew. That much rain 
does not fall is very certain, forthehemses are ctivemi only with 
flat roofs made of hardeiicsi mud ; and t>n the mole ship-loads of 
wheat were pihsi up, being thus left for wivks together without 
any shelter. 

I cannot sjiy I like<l the verj- little I saw* of Peru ; in summer, 
liowc’ver, it is said that the climate is much pleasanter. In all 
seasons, both inhal)itauls and foreigners suffer from severe attacks 
of «aguc. I'his dis«ise is common on the whole coast of Peru, 
but is unknown in the interior. The attacks of illness which 
arise from miasma never fail to apptar most mysterious. So dif- 
ficult is it to judge from the as|>ect of a country, w hether or not 
it is healthy, that if a person had bmi told to choose within the 
tropics a situation appearing favourable for health, very prolmbly 
he would have named this coast. The plain round the outskirts 
of Callao is s|mringly e|PeriHi with a coarse grass, and in some 
imrts there are a fevv stagnant, though very small, pools of water. 
The miasma, in all probability, arises fnmi these: for the tow'ii 
of Arica was similarly cmuimstaiice<l, and iti^ hmlthiness was 
much improved by the drainage of some little jmols. Miasma 
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Is not iiivvays pr<Hiuoe<i by u luxtiriaut with an ar- 

dent climate; for nuuiy part:* of Bra/.il, evi*ii whet*- there art? 
nmndieaand a rank ve^»t*tation, are iniicli more healthy than this 
sterile coast of Peru* 'I'lie ileim?st ft>rt*Hf.H tn a teinj»enit«‘ eli* 
matCt m in Chtloe, do not seem in the slightest diig^ree to affix?! 
the healthy condition of the atmosfiherc. 

^ The iahuMl of St. Jago, at the Cape de Vetda, oifera another 
i^iongly-niarked insianeeof acountrj^ which any one wtmld have 
expected to fiiKi most healthy,, being very much the contntn\ 
I have desertbtxl the bare andtifien plains assiipfmrting, dtirintra 
few weeks aAer the rainy sea-^on, a thin vegetation, which dir«*<'tly 
withers away ami dr*es up : at this |iericxl the air appears to be- 
come quite piisonoiis; both natives and b>reigners f»rten lM*ing 
aHeetetl with violent fevers. On the other hand, the (rahifxigo^ 
Ar(?bi[)e!ago, in the Pjicitic, with a similar soil, and }H»riodically 
subject to the same pnxx'ss of vtnj<*tation. is perfectly heaftf^y. 
Humboldt has ob^Tv^i, that. under the torrid 7,oii«». tin* 
smallest fiiarslu?s are the nio?»t dangerous, Ixung smrrotutthsi. as at 
^'era Cruz and (’arthagixta, w ith an arid an*l sandy soil, which 
misi.*^ the tenuHTatiire *>f the ambient air/'* On the of 

Peru, however, the te«q>eratim» is not hot to any excessive de- 
gree; and [)erlmps in couMXjueiice, the intermittent fevers are not 
of the most malignant onler. In all urdiealthy Cfuintrics the 
gnatest risk is run by Hlix»[)ing on shore. Is this owing to the 
state of the brsly during sitvp, or to a greater aljiindatiee uf 
miasma at such times? It afjjwars certain that those who stay 
on board a vf 3 ss<?I, tliotigb anchored at only a short distnnci» from 
the coast, generally sutler less than thosi* aetnally on shore. On 
the other haiMl, I have hejird of one remarkable ease where a 
fever broke out ariu>ng the crew of a man-of-war some hiiiMirefl 
inih?s off the cf^st of Africa, and at the very same time that one 
^of those fearful |)erio<lst of dc*ath commenced at Sierra Leone. 

ISo State in South America, since the declaration of indepen- 
dence, has siitfere#! more from anarchy than J\?m. At the? time 

♦ Political Essay on the Kingdom of New .^aiti, vol. iv. p. 199. 

+ A similar interesting case is recorded in the Madras Me<iiral Quart. 
Jonni., 1S4';9, p. .140, l>r. Ferguson, in his admirable PajH»r (see 9th vol. of 
Edinburgh Royal Trans.;, shows clearly that the poison is generated in the 
drying process ; and hence llial dry hot countries are often the wmjjsI lui- 
heaith^. 
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ofotir vivii, there were four eliiefs in arms eonteiuliiig for siipre- 
maey in iIh* | 4 ^overi)iiient : if one Hiiecenled in becoming for a time 
very poNverfnl, the otherw eoak^*e<i against him ; but no sooner 
M ere they vietoriouN, than they were again liotitile to c^aeh other. 
The other day, at the Anniversary of the Independence, high 
maag waa perfitmied, the President ]>artakiiig of the sacrament : 
during the Te Deum laudamta^ Instead of each regiment display- 
ing the Penivian flag, a black one with death's head was unfurled. 
Imagine a government under which such a scene could be or- 
dere^l, on such an occasion, to be typical of their determination 
of flglitiiig to <leath ! This state of affairs happened at a time 
very unfortunatidy for me, as I mos preclti|j<Hl frt)m taking any 
excursions much Ixjyond the limits of the town. The barren 
island of S. Jx»renzo, which forms the harlwtir, was m^airly the 
only place when* one could walk securely. The upj>er part, 
wliich is upwards of HKK) feet in height, during this season of 
the year (winter), comets within the lower limit of the clouds: 
and in oonsctp^^iicc, an abundant cryptogaiiiic vegetation, and a 
few* flowers. coNcr the summit. On the liills near Lima, at a 
height but little gn^ater, the ground is car|M*ftHi with moss, and 
1h*<Is of lw*ai»tiful yellow lilies, calleil Amancacs. This indicates 
a v(Ty much greater degree of humidity, than at a corresj)ondir»g 
height at lf|uh)ue. PnKHH’iiiiig northward of Lima, the (dimate 
becomes daiiiper, fill on the banks <»f the Ouyaquil, imarly under 
file eijuator, we find the most luxuriant forests. The eliange, 
however, from tlie sterile eojist of Peru to that fertile land is 
(i(‘serllKsl as taking place rather abruptly in the latitude of Cape 
l^laneu, tw(» degn^’s soutli of (xuyaqnil. 

('ailno is a filthy, ill-biiilt, siimll seafmrt. The inhabitants, 
both lutnj and at Jama. pn3s<*nt every imaginable shade of mix- 
ture, between European, Negro, and Indian blcKnl. They appear 
a depmved, dninkeii set of j>eopIe. The atmosphere is loaded 
with foul smells, and that p<?euliar one, wdiieh may be perceived 
in almost (*very t(»wn within the tmpies, was here very strong. 
Tlie fortress, which witlistood Ix>rd Ondirane’s long siege, has 
an trnp<»sing ap|H’arance. But tlie President, during our stay, 
sold the bniss guns, and proeeeded to dismantle parts of it. The 
reason assigned was, that he had not an officer to w horn he could 
trust so important a charge. He Id nisei f had good reasons for 
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tliinkiiig so, as he had obtained the presidentship by rebelling 
while in charge of this same fortress. After we left. South 
America, he paid the penalty in the usual manner, by being con- 
quered, taken prisoner, and shot. 

Lima stands on a plain in a valley, foniied during tlie gradual 
retreat of the st‘a. It is seven miles from Calhio, and is elevate<l 
500 feet above it ; but from the slope Ixung very gradual, the 
road appears absolutely level ; so that when at Fdma it is dith- 
cult to believe one has ascemleil even one hundreil feet: Hum- 
boldt has HMuarketl on this singtdarly deceptive ease. Ste4»p, 
barren hills rise like islands from the plain, which is dividtsl, by 
straight inud-walls,ointo large green tields. In thest^ scarcely a 
tree grows excepting a few willows, and an (occasional clump 
of bananas and of oranges. The city of Lima is now in a 
wretched state of dec*ay : the strtHjts are nearly inipaved ; and 
heaps of filth are piled up in all directions, where the black 
gallinazos, tame as poultry, [)ick up bits of carrion. The hous^*^ 
have generally an upper stor}', built, on Jiccount of the earth- 
quakes, of plastered woodwork ; but some of the old ones, which 
are now used by several fitmilies, are immen.stdy large, and ould 
rival in suites of apartments the most magnificent in any plac<». 
Lima, the City of the Kings, must formerly have been a splendid 
town. The extraordinary number of churches give,** it, even at 
the present day, a peculiar and striking character, esptjcially 
w hen viewed from a short distance. 

One day I went out with some merchants to hunt in the imme- 
diate vicinity of the city. Our sport was very poor ; hiit 1 had 
an opportunity of seeing the ruins of one of the ancient Indian 
villages^ with its mound like a natural hill in the centre. The 
remains of houses, enclosures, irrigating streams, and burial 
mounds, scattered over this plain, cannot fail to give one a high 
idea of the condition and number of the ancient population. 
When their earthenware, woollen clothes, utensils of elegfint 
forms cut out of the hardest ro<'ks, tools of cc»pper, ornariieiits of 
precious stones, palaces, and hydraulic works, are considered, it 
is impossible not to resf>ect the considerable advance made by 
them in the arts of civili/.atiofi. The burial mounds, callefl 
Huacas, are really stupendhiis ; although in some places they 
appear to be riatiiral hills incased and modelled. 
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There is also another anti very different class of ruins, which 
possesses some interest, namely, those of old Callao, overwhelmed 
by the great earthquake of 1746, and its accompanying wave. 
The destruction must have been more complete even than at 
Talcahuaiio. Quantities of shingle almost conceal the founda- 
tions of the walls, and vast masses of brickwork appear to liave 
been whirled about like pebbles by the retiring waves. It has 
been state<i that the land subsided during this memorable shock : 
1 could not (iiscover any proof of this ; yet it seems far from 
improbable, for tlie form of the coast must certainly liave under- 
gone some cliange since the foundation of the ohl tow'n ; as no 
pecqjle in their iWMises would willingly hai'e chosen for their 
building place, the narrow’ spit of shingle on wdiich the ruins now 
stand. Since our voyage, M. Tschudi has come to tiie con- 
clusion, by tlie comparison of old and modern maps, that the 
coast lK)tii north and south of jJma has certainly subsided. 

On the island of Siin I.rf)reiizo, there are verj" satisfactory 
pnxifs of elevation w ithin tlie recent period ; this of course is 
not opposetl to the belief, of a small sinking of the ground 
having subsequently taken [dace. The side of this island front- 
ing the Ilay of C’allao, is worn into three obscure terraces, the 
lower one of which is covered by a be<i a mile in length, almost 
wholly coin/K>sed of shells of eighteen specicjs, noiv )i%'ing in the 
a<ljoiiiiijg sea. The height of this bed is eighty-five feet. Many 
of the shells are lUieply eorioded, and have a much older and 
more (k^aved appi^arance than tliose at the height of 500 or 600 
*feet on the coast of Chile. These shells an» associated with 
luucli comtnou salt, a little sulphate of lime (both probably left 
by the evaporation of the spray, as the land slowly rose), to- 
gether w ith sulphate of sotla and muriate of lime. They rest 
on fragments of the underlying sandstone, and are covered bv a 
few inches thick of detritus. The sltells, higher up on this ter- 
race, could be tniccil scaling oif in fiakes, and failing into an 
im|>alpahle powder ; and on an up[>er terrace, at the height of 
170 feet, and likewise at some consideraybly higher [H>iiit8, I 
foun<l a layer of saline jiowder of exactly similar appearance, 
and lying in the same relative |>osition. I have no doubt that 
this upper layer originally existed as a bed of shells, like that on 
the eighty-five-feet ledge ; but it does not now contain even a 
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trace of oi^nic structure. The powder has been analysed for 
me by Mr. T. Reeks ; it consists of sulphates and muriates both 
of lime and soda, with very little carbonate of lime. It is known 
that common salt and carbonate of lime left in a mass for some 
time together, |)artly decom|K)se each other ; though this dot*s 
not happen with small qiiantitic's in solution. As the half-de- 
composeil shells in the lower parts are asstxnated with much 
common salt, together witli some of the saline substanci‘s com- 
posing the upper saline layer, ami as tliest? shells are cornKlc?d 
and decayed in a remarkable manner, I strongly su8jH»ct that 
this double decomposition has here taken place. The resultant 
salts, however, ought to be carbonate of soda and muriate of 
lime; the latter is present, but not the c<^bonate ofscxla. Hence 
I am letl to imagine that by some nnexplaine<l means, the car- 
bonate of s<Kla Incomes changtHl into thi* sulphate. It is obvious 
that the sidine layer could not have btx*n preserviHl in any 
country in which abundant rain occasionally fell : on the other 
hand, this very circumstance, which at first siglit appears so 
highly favourable to the long preservation of exposinl shells, has 
probably been the indirect means, through the common salt not 
having been washed away, of their decompasition and early decay. 

I was much interested by finding on the termce, at the height 
of eighty-five feet, embedded amidst^ the shells and much sea- 
drifled rubbish, some bits of cotton thread, plaited rush, and the 
head of a .stalk of Indian corn : I compared tluase relics with 
similar ones taken out of the IIuaca.s, or old renivian tombs, 
and found them identical in appeamnee. On the mainland irf 
front of San Lorenzo, nciar Bellavista, there Is an extensive and 
level plain about a hundred feet high, of wliioh the lower part is 
formed of alternating layers of sand and impure clay, together 
with some gravel, and the surface, to the depth of from three to 
six feet, of a reddish loam, containing a few .scattered sea-shells 
and numerous small fragments of coarse red earthenware, more 
abundant at certain spots than at others. At first I was inclined 
to believe that this superficial bed, from its wide extent and 
smoothness, must have been deposited beneath the sea ; but I 
afterward.s found in one spot, that it lay on an artificial floor of 
round .stones. It seems, therefore, most probable that at a j>e- 
riod when the land stood at a lower level, there was a plain very 
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situiUir to that now surrounding Callao^ which iieing protected 
by a shingle beach, is raised but very little above the level of the 
sea. On this plain, with its underlying red-clay b<>ds, I imagine 
that the In<Uans manufactured their earthen vessels; and that, 
during sonic violent earthquake, the sea broke over the beach, 
and convertc?<l the plain into a temporary lake, as happern^iJ round 
Callao in 1713 and 174G. The water would then have deposited 
rnud, containing fragments of potter)^ from the kilns, more abun- 
dant at some spots than at others, and sheila from the sea. Tliis 
be<! w ith fossil earthenware, stands at about the same height with 
the shells on the lower terrace of San Lorenzo, in w hich the 
cotton-thread and other relics were embeddifd. Hence we may 
safely conclude, that within the Irido-human perifKl there has 
been an elevation, as before alluded to, of more than eighty-five 
feet ; for some little elevation must have bcK^ri lost by the c^iast 
having subsidc*d since the old maps were engravwJ. At Val- 
jmraiso, although in the 220 years before our visit, the elevation 
cannot have exco<?de(i nineteen fw*t, yet subsc‘cniently to 1817 
there has l>een a rise, partly instmsibic and partly by a start 
during the shock of 1822, of ten or eleven feet. The antiquity 
of the Indo-hiinian race here, judging by the eighty-five feet 
rise of the land since the relics were embe<lded, is the more re- 
markable, fis on the cemst of Patagonia, wlien the land stood 
about the same number of feet lower, the Macrauchenia W'as a 
living beast ; but as the Patagonian coast is some way distant 
from the Ccjrdillera, the rising there may have been slower than 
here. At Ikdiia Blanca, the elevation has been only a few feet 
since the numerous gigantic quadrupecls were there entombed ; 
and, according to the gc?ierally rcceivecl opinion, wdien these ex- 
tinct animals w'ere living, man did not exist. But the rising of 
that part of the coast of Patagonia, is jx^rhaps now^ays connected 
with the Cordillera, but rather with a line of old volcanic rocks 
in Ikinda Oriental, so that it may have been infinitely slow'er than 
on the shores of Peru. All these speculations, however, must 
be vague ; for who will pretend to say, that there may not have 
betni several periods of subsidence, intercalated Ixtweeii the 
movements of elevation ; for we know that along the whole coast 
of Patagonia, there have certainly been many and long pauses 
in the upward action of the elevatory forces. 
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The whole frroup voleiiniC' Number of crnters - Leafleits biislu‘8 — < 'olony at 
Charles Llatul — James Island— Salt-lake in crater Natural of 

the group — Oriuthology, curitnis finches — Kepiiies — (iiA ut tortoiw,>. habits 
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herbivorous — Importance of reptiles in tiie Arclnpelago — Fish, shells, 
insects — Botany — Ahiericau type of organization — Differences in the 
species or races on different Islands — Tamenesfof the birds— Pear of man, 
an acquired instinct 

Septemher 15fA. — Thb archipplago consists of ten princ!|«il 
islands^ of which five exceed the others in size* They are 
situated under the Fxpiator, and between five and si.\ hiindnxl 
miles westward of the coast of America. They are all fonnetl 
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of volcanic rocks ; a few fiauniciitH of gniiiitc curiously glazed 
ami altered by the In-at, can haniJy he considcfrcd iis an cxcc]>- 
tion. Some of the cratci-s, suriuounting tin* lancer islands, are of 
ininicns(« atal thev r ise to a Jiciglit <if betu(^cn throe and four 
thousand feet. 'J heir li.itikK are stmhk‘<l hy iiinmnerabh- smaller 
oritices. I scur<‘<‘Iy hesimti? to affirnu that tlii-re must Ix^ in the 
whole an hipelairo at least two thousand craters. I hcse consist 
cither of lava and scoria*, or of finely -st rati htHl, sandstone-like 
tidf. Most of the latter are beautifully syiinnetrical ; they owe 
their origin to eruptions of volcanic mml without any lava: 
it is a remarkable circumstance that every one of the twenty- 
eight tuff-craters w hich were examincHi, hail, their southern sides 
either much lower th|^i the other sides, or quite broken down 
and removed. As all ttieae craters apparently have been formed 
when standing in the sea, and as th#>tvave8 from the Iratle wind 
and the swell from the ojieii Pacific here unite their forces on the 
southern coasts of all the islands, this singular unifonnity in 
the broken slate of tlie craters, com{)osed of tlie soft and yielding 
tuff, is easily explatiii*d. 

Consiiiering tliat tlu'sc islands arc placed directly under the 
equator, tlic climate* is far from being excessively hot ; this sec*ms 
chiefly cauKHi by the singularly low* tempemture of the surround- 
ing water, brought here by the great southcni Polar current, 
l^xceptiiig during on<» short wason, very little niin falls, and 
cweti then it is irregular ; but the clouds generally hang low. 
Hence, whilst the lower parts of the islands are very sterile, the 
Uf»per parts, at a height of a thoiis:uid fwt uiul iqnvanls, [xxsscss a 
damp climate and a tolerably luxuriant vegiftation. This is 
cs|x‘cia!Iy llie cast* on the w indwanl sides of the islands, w hicli 
first r<rc‘ivc and condciiM* the moisture from the atnnKSplicnjv 

In the morning (17th) wx» landed on Cluitham Island, which, 
like the others, rises with a tame and itmiided outline, broken 
here and there by scattered liillocks, the remains of former 
craters. Nothing could Ikj leas inviting than the first api>ear- 
ance. A broken field of black liasaltic lava, tlirown into the 
most ruggwl waves, and crosstxl by great fissures, is every where 
covered by stunbHl, sun-burnt brushwood, wdiich shows little signs 
of life. Idle dry and parchetl surface, being heateil by the noon* 
tlay sun, gave to the air a close and sultry feeling, like that from 



374 


GALAPAGOS ARCHIPELAGO. 


[<■!!, \i‘. xvri. 


a stove: we fancied even that the hushes vSinelt unfiha-siiiitly. 
Although I diligently trieil to collect as niai»y plants as possible, 
1 succeedetl in getting very few; and such vvretc*lHHl-l(K)kin‘; litth* 
weeds would have better biH'ome an arctic than an tHpiatoriul 
Flora. The brushwood api^ears, from a short distance, as h^f- 
less as our trees during winter ; and it was some time before I 
discovered that not only almost every plant was now in full hmf, 
but that the greater number were in flower. The commonest 
bush is one of the Euphorbiacem : an acacia and a great otid* 
looking cactus are the only trees which afford any shade. After 
the season of heavy rains, the islands are said to appear for a 
short time partially green. The volcanic island of Fernando 
Noronha, placed in many respects under nearly similar eonditioris, 
is the only other country where I have seen a vegetation at all 
like this of the Galapagos tslaiids. 

The Beagle sailed round Chiftham Island, and anchorwl in 
Severn! buys. One night I slept on shore on a part of the 
island, where black tnincated cones were extraordinarily nume- 
rous: from one small eminence I countf*fl sixty of them, all siir* 
mounted by craters more or less perfect. The greater nuiidH*r con- 
sist eil merely of a ring of reel scoriae or .'<lags, eementcHl together: 
and their height alKive the plain of lava was not more than from 
fifty to a hundred fei»t : none had been verv' lately active. The 
entire surface of this part of the Island swms to have benm jH?r- 
meated, like a .sieve, by the subterranean vapours : here and there 
the lava, whilst .soft, has been blown into great bubbles ; and in 
other parts, the tops of caverns .similarly formed have fallen in, 
leaving circular pits with steep sides. From the regular form 
of the many craters, they gave to the country an artificial appear- 
ance^ which vividly reminded me of tho.se parts of Staffordshire, 
where the great iron-foundrie.s are mo.st nume’’ou.s. The day 
was glowing hot, and the scrambling over the rough surface and 
through the intricate thickets, was very fatiguing; but I was 
well repaid by the strange Cyclopean scene. As I was walking 
along I met two large tortoise.s, each of which must have weighexi 
at least two hundred pounds : one was eating a piece of cactii.s, 
and as I approached, it stared at me and slowly stalked away ; 
the other gave a deep hiss, and drew in its head. These huge 
reptiles, surrounded by the black lava, the leafless shrubs, and 
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lar^t* airti, to my iliiicy likiJ Komi* autediluvian aiiirnalii. 

T'Ik* few dull*eoh>iiml birds cared no more for me, than they did 
for th(* j^ri-at tortoises. 

23/v/.— 'I'he lk*agle proceeikMl to Cliarles Island. This archi- 
feUi^o has long bef*n frequenteti, first by the Bncaniers, and 
latterly by whalers, but it is only within the last six years, that 
a small colony has been established here* The inhabitants are 
between two and three hundred in number : they are nearly all 
people of colour, who have been banished for political crimes 
from the Kepublic of the Equator, of which Quito is the capital. 
The settlement is placetl about four and a half miles inland, and 
at a height probably of a thousand feet. the first j>art of the 
road we passe<l through leafless thickets, as in Chatham Island. 
Higher uj>, the womls gmdually became greener; and as soon as 
we crossitl the ridge of the island, we were c^ooled by a fine 
southerly breeze, and our siglu refreshed by a green and thriving 
vegeUition, In this upper region coarse grasses and ferns 
aboiiiiil ; but there are no tree-ferns: I saw nowhere any member 
of the Palm family, which is the more singular, as 360 miles 
northward, Coeos Island takes its name from the number of 
cocoa-nuts. l‘he houses are im^gularly scattered over a fiat 
space of ground, which is cultivated with sweet |)otatoes and 
btimanas. It will not easily be iinagiiuHl how pleasant the sight 
of black mud was to us, after having been so long acciistomeii to 
the j>arche<l soil of IVru and northern Chile. TJie inliabitants, 
although eoniplaining of jMnerfy, obtain, without much trouble, 
the means of subsistence. In the wootls there are many wild 
pigs and goats; but the staple article of animal food is supplied 
by the tortoises. TJieir nuinWrs have of course been greatly re- 
duccKi in this island, but the [people yet count on two days* i|unt- 
ing giving them food for the rest of the week. It is sauSf that 
formerly single vessels have taken away as many as seven huni 
drcKi, and that the ship’s company of a frigate some years since 
brought flown in one day two haiulred tortoises to the beach. 

JSepteniher 29th. — We doubled the south-west extremity of 
Albemarle Island, and the next day were nearly becalmed be^ 
tween it and Narborough Island. Botli are covered w ith im- 
mense deluges of black naked lava, which have flowed either 
over the rims of the great caldrons, like pitch over the rim of a 
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pot in which it ba» been boiled, or have burst forth from smaller 
orifioes on the flanks ; in tiieir descent they have spread over 
miles of the sea-coast. On botli of these islands, eruptions are 
known to have taken place ; and in Albemarle, we saw a small 
jet of smoke curling from the summit of one of the great craters. 
In the evening we anchoretl in Ikuiks (^ove, in AllHunarle 
Island. The next morning I went out walking. To the south 
of the broken tufl-orater, in wliieh the Ikagle was aiudmred, 
there was another beautiftdly symmetrical one of an elliptic form ; 
its longer axis was a little less than a mile, and its depth about 
500 feet. At its bottom there was a shallow lake, in the middle 
of which a tiny crater formeil an islet. The day was overpower- 
ingly hot, and the lake looked clejir an<l blue : 1 hurritxl down 
the ciiulery slope, and choke<l with dust eagerly tasted the water 
— but, to my sorrow, I found it salt as brine. 

The rocks on the coast aboumleJ with great black lizartls, l)e- 
tween three ami four feet long; and on the hills, an ugly 
yellowish-brown species was erpially common. We saw many of 
this latter kind, some clumsily running out of our way, and 
others shuffling into their burrows. I shall pn^»ntly des<‘ribe in 
more detail the habits of both tliase reptilt«. The whole of this 
northern part of Albemarle Island is miserably sterile. 

October Hih , — AVe arrived at Janies Island; this island, as 
well as Charles Island, were long since tlius named after our 
kings of the Stuart line. Mr. Bynoe, myself, and our servants 
were left here for a >veek, with provisions and a tent, whilst the 
Beagle went for water. AVe found here a jiarty of Sjianiards, who 
had been sent from Charles Island to dry fish, and to salt tortoise- 
meat. About six miles inland, and at the height of nearly 2000 
feet^il hovel had been built in which two men lived, who w'ere 
eihproyed in catching tortoises, whilst the others were fishing 
"^011 the coast. I paid this party two visits, and slept there one 
night. As in the other islands, the lower region was covered by 
nearly leafless bushes, but the trees w'ere here of a larger growth 
than elsewhere, several being two feet and some even two feet 
nine inches in diameter. The upper region being kept damp by 
the clouds, supports a green and flourishing vegetation. So damp 
was the ground, that there were large beds of a coarse cyperus, 
in which great numbers of a very small water-rail lived and bred. 
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While staying in this upper region, we Hveci entirely upon tortoise- 
meat ; the breast-plate roasted (as the Oauclwxs do carm con mero), 
with the flesh on it, is very goesJ ; and the young tortoises make 
excellent soup ; but otherwise the meat to rny taste is indiflerent. 

One day wc? accompanied a jmrty of the S[Kmiards in their 
whale-boat to a saliiia, or lake from which salt is procured. 
After landing, we ha<l a very rough walk over a rugged field of 
recent lava, which has almost surroundetl a tuff-crater, at the 
b(»ttoin of which the siilt-Iake lies. The water is only three or 
four inches dw.*p, and rests on a layer of beaulifttily erystallizcii, 
wliite salt. The lake is<juite circular, and is fringeil with a l>order 
of bright green succulent plants ; the almost precipitous walls of 
the cniter are clothnl with wood, scj that the scene was altogether 
}K>th picturesfjue and curious. A few years since, the sailors 
btd(»ngifig to a sealing-vessel inunh^rcil their captain in this cjiiiet 
spot ; and wc saw his skull lying among flic bushes. 

During the greater part of otir stay of a week, tltl? sky was 
cloudless, and if the trade-wind failetl fl>r an hour, the heat be- 
came very oppressive. On two days, tlie thermometer wdthin 
the tent stowi for s^une hours at ; but in the 0 |>en air, in the 
wind and sun, at only 8o°. I'he siukI wa.s extremely hot ; the 
thermoiiieter placed in some of a l^rown colour immediately rose 
to 137\ and how much above that it would have risen, I do not 
know, for it was not grailuatetl any higher. The black sand felt 
much hotter, so that even in thick boots it was quite disagreeable 
to walk over it. 

The natural history of these islands is eminently curious, and 
well deserves attention. Most of the organic pnxluctions are 
aboriginal creations, found nowhere else ; there is even a, ^Infer- 
ence between the inhabitants of the different islands ; yet all 
show a marked relationship with those of America, though sejm- 
rated from that continent by an open s|>ace of ocean, between 
500 and tiOO miles in width. The archipelago is a little world 
within itself, or rather a satellite atfacIuHl to America, whence 
it has derived a few stray colonists, and has received the general 
character of its indigenous productions. Considering the small 
size of these islands, w^e feel the more astonished at the number of 
their aboriginal beings, and at their confined range. Seeing every 




378 


GALAPAGOS ARCHIPELAGO. 


[CUAF. XTJl. 


height crourned with its crater, and the boundaries of most of 
the lara*streains still distinct, we are led to believe that within a 
period, geologically recent, the unbroken ocean was here spread 
out. Hence, both in space and time, we seem to be brought 
somewhat near to that great fact — that mystery of mysteries — 
the first appearance of new beings on this earth. 

Of terrestrial mammals, there is only oiiew'hich must be con- 
sidered as indigenous, namely, a mouse (Mus (ialapgwnsis), ami 
this is confined, as far os I could ascertain, toChutIuun island, the 
most easterly island of the group. It belongs, iis 1 am infbrnuHl 
by Mr. Waterhouse, to a divisitui of the family of mice eharac- 
teristJe of America. ^ At James island, there is a rat sutHciently 
distinct from the common kind to have been narneii and describe<i 
by Mr. Waterhouse; but as it lielongs to the ohLworld division 
of the family, and as this islaiul has btHjn frc<|uented by slii|is for 
the last hundre<i and fifty years, I can hartlly doubt that this rat 
is nierely^a variety, prmluce^l by the new and peculiar climate, 
food, and soil, to which it has lK?en subjecttnl. Although no one 
has a right to speculate without distinct facts, yet even with 
respect to the Chatham island mouse, it should l)e lK>rne in mind, 
that it may possibly l>e an American species imported here ; for 
I have seen, in a most unfrequented part of the Pampas, a native 
mouse living in the roof of a newly-built hovel, and therefore its 
transportation in a vessel is not improbable: analogous facts 
have been observed by Dr. Richardson in North America. 

Of land-birds I obtained twenty-six kinds, all peculiar to the 
group and found nowhere else, with the exception of one lark- 
like finch from North America (Dolichonyx oiy'zivorus), whicli 
ranges on that continent as far north as 54®, and generally fre- 
quent marshes. The other twenty-five birds consist, firstly, 
of a hawk, curiously intermediate in structure betw^een a Buzzard 
"and the American group of carrion-feeding Polybori ; and witli 
these latter birds it agrees most cjosely in every habit and even 
tone of voice. Secondly, there are two owls, representing the 
short-eared and white barn-owls of Europe. Thirdly, a wren, 
three tyrant fly-catchers (two of them species of Pyroceplialus, 
one or both of which would be ranked by some ornithologists 
as only varieties), and a dove — all analogous to, but distinct 
from, American species. Fourthly, a swallow, which though 
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diif'ering from th« Progne purpurea of both Americas^ only in 
being rather duller coloured, smaller, and slenderer, is consi* 
deretl by Mr, Gould as specifically distinct. Fifthly, there are 
three species of inocking*thrush — a form highly characteristic 
of America. The remaining land-birds fonn a most singular 
group of finches, related to each other in the structure of their 
l)caks, short tails, form of body, and plumage : there are thirteen 
sp(*cies, which Mr. (iould has divided into four sub-groups. 
All these species are peculiar to this archipelago ; and so is 
tlie whole group, with the exception of one species of the sub- 
group Gactornis, lately brought from How island, in the Lf)W 
Arehii>elago. Of Cactornis, the two speeprs may be often seen 
climbing alvmt the tlowers of the great cactus-frf*!*^ ; but all 
the otlier species of this group of finches, mingled together in 
Ho<*ks. fi*!**! on the (iry and sterile groimd of the lower districts. 
The males of all, or certaiiily of the greater number, are jet 
black ; auci the females (with jxThaps one or two exceptions) are 
brown. The most curious fact is the p(?rft^t gradation in the 
size of the beaks in the difl'erent species of Geospiza, from one as 
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large as that of a haw^finch to that of a chaffinch, and (if Mr, 
Gould is right in including his sub-group, Certhidea, in the main 


GALAPAGOS ARCHIPELAGO. 


[Cff AP. XTO* 


group), oven to that of a warbler. The largest beak in tlie genus 
Geospiza is shown in Fig, 1, and the smallest in Fig. 3 ; but 
instead of there being only one intermediate species, with a l>eak 
of the size shown in Fig. 2, there are no less than six speines 
with insensibly graduated beaks. The beak of tlie sub-gn>up 
Cerihidea, is shown in Fig. 4. The beak of Cactornis is some- 
what like tliat of a starling ; and that of the fourth sub-groiiji, 
Camarhynchus, is slightly parroLshajKHl. Seeing this gradation 
and diversity of structure in one small, intimately related group 
of birthf one might really iaiioy that from an original tuiucity of 
birds in this archipelago, one sfHXues had been taken and modi- 
fied for different ends. In a like manner it might befancitHl that a 
bird originally a bnz/ani, had been indueeil here to undertake the 
office of the carrion-feetling Polybori of the American continent. 

Of waders and water-binls I was able to get only eleven kinds, 
and of these only three (including a^rail confiiHnl to the damp sum- 
mits of the islands) are new species. Considering the wandering 
habits of the gulls, I was surprisetl to find that the species in- 
habiting these islands is peculiar, but allied to one from the 
southern parts of South America. The fiir greater peculiarity of 
the land-birds, namely, twenty-five out of twenty-six being new 
species or at least new races, compared with the waders and 
web-footed birds, is in accordance with the greater range which 
these latter orders have in all parts of th^ world. We shall 
hereafter see tiiis law of aquatic forms, whether marine or 
fresh-water, being less peculiar at any given point of the earth’s 
surface than the terrestrial forms of the same classes, strikingly 
illustrated in the shells, and in a lesser degree in the insects of 
this archipelago. 

Two of the waders are rather smaller than the same species 
brought from other places : the swallow is also smaller, though 
ft is doubtful whether or not^it Is distinct from its analogue. 
The two owls, the two tyrant fly-catchers (I'yrocephalus) and the 
dove, are also smaller tlian the analogous but tiistinct species, to 
which they are most nearly related ; on the other hand, the gull 
is rather larger. The two owls, the swallow, all three species of 
mocking-thrush, tlie dove in its .separate colours though not in its 
whole plumage, the Totanus, and the gull, are likewise duskier co- 
loured than their analogous species ; and in the case of the mock- 
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ingothnish and Tetanus, than any other i^ecles of the two genera* 
With the exception of a wren with a 6ne yellow breast, and of a 
tyrant fly-catcher with a scarlet tuft and breast, none of the birds 
are !)rilliantly coloured, as might have been expected in an equa- 
torial district. Hence it would appear probable, that’the same 
causes which here make the immigrants of some species smaller, 
make most of the peendiar Galapageian species also smaller, as 
well as very getic»rally more dusky colourerl. All the plants have a 
wretched, w't^edy ap[K*arunce, ami I did not see one beautiful flower. 
The iiis<*rts, again, are small sized and dull coloureti, and, as 
Mr. Waterhouse informs me, there is nothing in their general 
appeanince w hicli would have led him to vnagine that they had 
come from und(*r tlie equator. The birds, plants, and insects 
have a flesert eharacter, am! are not more brilliantly coloured 
than those* from soufliern Patagonia; we rna}", therefore, con- 
clude that the usual gamly colouring of the iiitertropieal pro- 
ductions, is not related either to the heat or light of those zones, 
but to some other cause, perhaps to the conditions of existence 
being generally fivoiirahle to life. 

We w ill now turn to the order of reptiles, which gives the 
most striking character to the zoology of these islands. The 
.species are not numerous, but tlie numbers of individuals of each 
s})ecies are extraordinarily great. There is one small lizard 
belonging to a South American genus, and two species (and 
probably more) of the Amblyrhynchns — a genus confined to 
the Galapagos islands. There is one snake wdiich is numerous ; 
it is identical, as I am informed by M. liibron, with the Psani- 
mophis Temminckii from Chile. Of sea-turtle I believe there 
is more than one species; and of tortoises there are, as we 
shall presently show, two or three species or races. Of toads 
and frogs there are none ; I was surprised at tliis, considering 
how w^ell suited for them the temperate and damp upper woods 
appeared to be. It recalled to my mind the remark made by 
Bor)" St. Vincent, ** namely, that none of this family are found on 

♦ Voya[?e aux Quatre 1U*8 d’Afiique. With it*spcct to the Sandwich 
Islands, see Tyermup and b<.»nnett*s Journal, vol, i., p. 4^4. For Mauritius, 
see Voyage par iin OfHcier, &c., Part i., p, 170. There are no frogs in the 
Canary Isloiids (Webb et Ikrthelot, Hist NaU dcs lies Canaries). 1 saw 
none at St Jago in the Cape de Ver^ There are none at St Helena. 


V 
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mj of the volcanic idands in the great oceans. As far as I can a.s- 
certain from various works, this seems to hold good throughout the 
Pacific* and even in the lar^ islands of the Sandwich archipelago, 
Mauritius an apparent exception, where 1 saw the Baiia 
Mascaricnsis in abundance : this frog is said now to inhabit the 
Seychelles, Madagascar, and Bourbon ; but on the other liand, 
Bu Bois, in his voyage in 1669, states that there were no reptik‘s 
in Bourbon except tortoises ; and the Officier du Roi asserts that 
before 1768 it had been attempted, without success, to introduce 
frogs into Mauritius— I presume, for the puq>oso of eating: 
hence it may be well doubted whether this frog is an aboriginal 
of these islands. The absence of the frog family in tlie (»ceiinic 
islands is the more remarkable, wdien conlrasUHi with the mse of 
lizards, which swarm on most of the smalh^st islands. May this 
difTerence not he caused, by the greater facility with which the 
eggs of lizards, protecitnJ by calci.reous shells, might he trans- 
ported through salt-water, than could the slimy spawn of froj^s? 

1 will first describe the habits of the tortoise (I'estudo nigm, 
formerly calknl Indica), which has been so frequently allnde<i 
to. These animals are found, I believe, on all the islands of the 
Archij>elag() ; certainly on the greater number. They frequent 
in preference the high damp parts, but they likewise live in the 
lower and arid districts. 1 have already shown, from the num- 
bers which have been caught in a single day, how very numerous 
they must be. Some grow to an immense size : Mr. l.Hiw»on, an 
Englishman, and vice-governor of the colony, told us that he 
had seen several so large, that it required six or eight men to lift 
them from the ground ; and that some had affiinh^l as mucli as 
two hundred pounds of meat. The old maUvs are the largest, 
the females rarely growing to so great a size : the male can 
readily be distinguished from the female by the greater length 
Oi its tail. The tortoises which live on those islands where 
there is no water, or in the lower and arirl parts of the others, 
feetl chiefly on the succulent cactus. Those which frequent the 
higher and damp regions, eat the leaves of various trees, a kind 
of berry (called guayavita) which is acid and austere, and like- 
wise a pale green filamentous lichen (IJsnera pHcata), that hangs 
in tresses from the boughs of the trees. 

The tortoise is very fond of water, drinking large cpiantities, 
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ami wallowing in tho mud* The larger ialanda alone possess 
springs, and these are always situated towards the central parts, 
and at a considerable height* The tortoises, therefore, which 
frequent the lower districts, when thirsty, are obliged to travel 
from a long distance* Hence broad and well^beaten paths 
branch off* in every direction from the wells down to the sea* 
coast ; and the Spaniards by following them up, first discovered 
the watering-places. When I landed at Chatham Island, I could 
not imagine what animal travelled so methodically along well- 
cliosen tracks. Near the springs it was a curious spectacle to 
behold many of these huge creatures, one set eagerly travelling 
onwanis >vith outitretche<l necks, and another set returning, after 
having drunk their fill. When the tortoise arrives at the 
spring, quite regardless of any .spectator, he buries his head in 
the water above his eyes, and greedily swallows great motithfulls, 
at the rate of alwmt ten in a aiinute. The inhabitants say each 
animal stju*.s thre<» or four days in the neighbourluKKi of the 
water, ami then returns to the lower country ; but they ditferetl 
res|>ecting the fretjuency of these visits. The animal probably 
regulates them according to the nature of the food on which it 
has livtMl. It is, however, certain, that tortoises can subsist 
even on tho.s(i islands, where tliere is no other water than wdiat 
falls during a few' rainy days in the year. 

I believe it is well ascertained, that the bladder of the frog 
acts as a reservoir for the moi.sture necessary to its existence ; 
such seems to l)e tiie ease with the tortoise. For some time 
afK‘r a visit to the springs, their urinary bltulders are distended 
with fluid, which is said gradually to decrease in volume, and to 
become less pure. The inhabitants, when walking in the lower 
district, and overcome wi'th thirst, often take advantage of this 
circum.stance, and drink the contents of the bladder if full ; in 
one 1 saw killed, the fluid was quite limpid, and had only a ve.j 
slightly bitter taste. The inhabitants, however, always first 
drink the water in the pericardium, which is described as being 
best. 

The tortoises, when purposely moving towards any point, 
travel by night and day, and arrive at their journey end mudi 
.sooner than would be expected. The iniiabitants, from ob- 
serving marked individuals, consider that they travel a dis- 
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tance of about eight miles in two or tlirei? days. Oii<‘ large 
tortoise, whteh I watehed, walked at the rate of sixty yards in 
ten mitiiltes, that is BCO yards in the hour, or four miles a day, — 
allowing a little time for it to eat on the road. During the 
breeding s€^n, when the male, and female are together, the 
in^e utters a hoarse roar or bellowing, which, it is said, fsan be 
heard at the distance of more than a hundred yards. The female 
never uses her voice, and the male only at these times ; so that 
when the people hear this noise, they know that the two are 
together. They were at this time (October) laying their eggs. 
The female, wiiere the st>il is sandy, cle[K)sits them together, and 
covers them up w ith where the ground is rocky she 

drops therd iiuliscrirninately in any hole: Mr. Byiioe found seven 
placed in a fissure. The egg is white and spherical ; one which 
I measured was inches and three-eighths in circ urn fen* nee, 
and therefore larger than a hen’s egg, 'fhe young tortoises, soon 
as they are hatclusl, fall a pn*y in gn^at minibers to tfie carrion- 
feeding buzzard. The old ones se<*m generally to die from acci- 
dents, a.s from falling down pn*cipices : at least, mtveral of the 
inhabitants told me, that they had never found one dead without 
some evident cause. 

The inhabitants believe that these animals are absolutely tleaf ; 
certainly they do not overhear a person w'alking close behind 
them. I was always amused when overtaking one of these great 
monsters, as it was quietly pacing along, to see how siuhlenly, 
the instant I passed, it would draw in its head and legs, and 
uttering a deep hiss fall to the ground wdtli a heavy sound, as if 
struck dead. I frequently got on their iKioks, and then giving 
a few raps on the kinder part of their shells, they would rise up 
and walk away ; — but I found it very difficult to keep iny ba- 
lance, The flesh of this animal is largely employe<l, botli fresh 
kud salted ; and a beautifully clear oil is prepared from the fat. 
When a tortoise is caught, the man makes a slit in the skin near 
its tail, so as to see in.side its body, whether the fat under the 
dotsal plate is thick. If it is not, the anira|il is liberated ; and 
it is said to recover soon from this strange operation. In order 
to secure the tortoises, it is not sufficient to turn them like 
turtle, for they arc often able to get on their legs again. 

There can be little doubt that this tortoise b an aboriginal 
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inluibitatjt of tlie Galapagos ; for it is found on all, or nearljr 
all, the Islands, even on some of the smaller ones where there 
b no water ; had it been an imported species, this would bardlj 
have been the case in a group which has been so little fire* 
quenteiL Moreover, the old Bucaniers found this tortoise in 
greater numbers even than at present : Wood and Bogers also, 
in 1708, say that it is the opinion of the Spaniards, that it is 
fournl nowhere else in this quarter of the world. It is now 
widely distributed ; but it may be questioned whether it is in 
any other place an aboriginal. The bones of a tortoise at Mau- 
ritius, associated with tho.se of the extinct Dodo, have gene- 
rally biHiii con.sidered as belonging to this tortoise: if this had 
been m), undoubtedly it must have been there indigenous ; but 
M. Bibron informs me that he believes that it was distinct, as 
the species now living there certainly is. 

The Amblyrhynchus, a remarkable genus of lizards, is confined 
to this archipelago ; there are two sjiecies, resembling each 
other ill general fonn, one being terrestrial and the other aquatic. 
This latter species (A. cri.‘<tatus) was first characterised by Mr. 
lic?II, who well foresaw, from its short, broad head, and strong 
claws of e(|ual length, that its habits of life would turn out very 
peculiar, and different from those of its nearest ally, the Iguana. 
It is extremely common on all the islands throughout the group, 
and lives exclusively on the rocky sea-beaches, being never 
fouiKl, at least I never saw one, even ten yards in-shore. It is a 
hideous- looking creature, of a dirty black colour, stupid, and 



Amhlyrhynchu* crisutim. a, Tooth of natural tizo, and likewise magniAed. 


.sluggisil in its movements. The usual length of a full-grown 
one is about a yard, but there are some even four feet long; a 

2c " 
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large one weighed twenty poitnd.s: on the island of Allu’inarle 
they i«eem to grow to a greater size than elsewhere. Their tails 
are flattened sideways, and all four feet partially wehbiML 'riu»y 
are occasionally seen some hundred yanls from the shore, swim- 
ming about; and Captain ColJiiett, in his Voyage, siiys, “ They 
go to sea in herds a-fishing, and sun themsidves on the rocks ; and 
may be called alligators in iiiiniature.” It must not, however, 
Ito supposed that they live on flsh. When in the water this 
lizard swims with perfect ease and quickness, by a serpentine 
movement of its body and flattened tail — the legs being motion- 
less and closely collapsed on tU sides. A seaman on board sank 
one, with a heavy weight attached to it, thinking thus to kill it 
directly; but when, an hour aflerwarrls, he drew up the line, it 
was quite active. Their limbs and strong claws are admirably 
aclapted for crawling over the nigged and fissured masses of 
lava, which everywhere fonn the coast. In such situations, a 
group of six or s<jven of these hkUH)us reptiles may ofteiitinu‘« 
be seen on the black rocks, a few feet above the surf, basking 
in the sun with outstretclied ItHra. 

I opened the stomaclis of several, and found them largely dis- 
tended with minc«l sea-wml (L'Jva?), which grows in thin 
foliaceous exfiansions of a bright grc»en or a dull retJ colour. I 
do not recollect having olwerv^Hj this s<?a-weed in any c|uantity 
on the tidal rocks ; and I have reason to believe it grow\s at 
the bottom of the sea, at some little distance from the coast. If 
such be the case, the object of these animals occasionally going 
out to sea is explaine<l. The stomach contained nothing hut the 
sea-weed. Mr. Bynoe, however, found a piece of a crab in one ; 
but this might have got in accidentally, in the same manner as 
I have seen a caterpillar, in the midst of some lichen, in the 
paunch of a tortoise. The intestines were large, as in other 
"herbivorous animals. The nature of this lizard's fufxl, as well 
as the structure of its tail and feet, and the fact of its having 
been seen voluntarily swimming out at sea, absolutely prove its 
aquatic habits ; yet there is in this respect one strange anomaly, 
namely, that when frightened it will not enter the water. Hence 
it is easy to drive these lizards down to any little point over- 
hanging the sea, where they will sooner allow a person to cjitch 
hold of their tails than jump into the water. They do not seem 
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to hav<‘ any notion of l>iting; but when mnch frii^htened they 
st|iiirt a drop of Hiiid from each nostril. I threw one several 
times as fitr as I eonhi. into a deep pool left by the retirinf^ tide ; 
but it in\ariably retiiriied in a direct line to the spot where I 
sfowl. It swain near the bottom^ with a very j^nuteful and 
rapid movement, and occasionally aided itaelf over the uneven 
gr<mrid with it^ feet. A« soon as it arrived near the edge, but 
still being undei: water, it tried to conceal itself in the tufts 
of sea-weed, or it entered some cmvice. As soon as it thought 
the danger was past, it crawled out on the dry rocks, and 
sliuffled away as quickly as it could. 1 several times caught 
this same lizard, by driving it down to a point, and though pos 
sessed of such perfect powers of diving and swimming, nothing 
would induce it to enter the w’ater; and as often as I threw it 
in, it returned in the manner above descril^ed. Perhaps this 
singtdar jMt*ce of ap|>arent stupidity may be accounted for by 
the circumstance, that this reptile has no enemy whatever on 
shore, w hereas at sea it must often fall a prey to the numerous 
sharks. Hence, probably, urged by a fixed and hereditary^ in- 
stinct that the shore is its place of safety, whatever the emer- 
gtmey may be, it there takers refuge. 

Jlurifig our visit (in October), 1 saw <?xtremely few small 
individualsof this species, ami none I should think under a year 
old. From this circumstance it seems probable? that the breeeling 
se^ason harl not then commenced. I askexj several of the inha- 
bitants if they knew where it laii! its eggs: they said that 
they knew' nothing of its j)ropag?Uion, although well acquainted 
with the eggs of the land kind — a fact, considering how very 
common this lizanl is, not a little extraordinary. 

We will now turn to the terrestrial species ^A. Deniarlii), 
with a round tail, and toes without w'ebs. This lizard, instead of 
being found like the other on all the islands, is confined to the cen- 
tral |mrt of the arclii|>e]ago, namely to Albemarle, James, Har- 
rington, and Indefatigable islands. To the southward, in Charles, 
HomI, and Chatham islands, and to the north wait!, in Towers, 
Bindloes, and Abingtion, I neither saw nor heard of any. It 
would appear as if it liad been created in the centre of the arelii- 
pelago, and thence Iiad been dispersed only to a certain distance. 
Some of these lizards inhabit the high and damp parts of the 

^ 2 c 2 



388 


GALAPAGOS ARCHIPELAGO. 


[ctui*. XVll. 


klanibi but they ere much more numerous in the lower and ste- 
rile districts near the coast. I cannot give a more forcible proof 
of their numbersi than by stating that when we were left at James 
Island, we could not for some time find a spot free frt)m their 
burrows on which to pitch our single tent. Like their brothers 
the sea-kind, they are ugly animals, of a yellowish orange beneath, 
and of a brownish red colour above: from their low facial angle 
they have a singularly stupid appearance. They are, perhaps, 
of a rather less size than the marine species ; but several of 
them weighed between ten and fifteen pounds. In their move- 
ments they are lazy and half torpid. When not frighteiUHi, they 
slowly crawd along ^ith their tails and bellies dragging on the 
ground. They often stop, and doze for a minute or two, w ith 
closed eyes and hind Ic»gs sprmd out on the parched soil. 

They inhabit burrows, w hich they sometimes make betwt^en 
fragments of lava, but more generally on level patches of the 
soft sandstone-like tuff. The holes do not appear to be very 
deep, and they enter the grournl at a small angle ; so that when 
walking over these lizard-w'arreris, the soil is constant ]y giving 
way, much to the annoyance of the tired walker. This animal, 
when making its burrow', works alternately the opiK)site sides of 
its body. One front leg for a short time scratches up the soil, 
and throws it towanls the hind foot, which is well place«l so as 
to heave it beyond the mouth of the hole. That side of the 
body being tired, the other takes up the ta.sk, ami so on alter- 
nately. I watched one for a long time, till half its body was 
buried ; I then walked up and pulled it by the tail ; at this it 
was greatly astonished, and soon shuffled up to see what was the 
matter ; and then stared me in the face, as much as to say, 

What made you pull my tail ? ” 

^ They feed by day, and do not wander far from their burrows ; 
if frightened, they rush to them with a most awkward gait. 
Except when running down hill, they cannot move very fast, 
apparently from the lateral position of their legs. They are not 
at all timorous : when attentively w'atchi ng any one, they curl 
their tails, and, raising themselves on their front legs, nod their 
heads vertically, with a quick movement, and try to look very 
fierce : but in reality they are not at all so ; if one just stamps 
on the ground, down go their tails, and off they shuffle as quickly 
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as they can. I have frequently observed small fly-eating lizards^ 
when watching anything^ nod their heads in precisely the same 
manner ; but I do not at all know for what purpose. If this 
Amblyrhynchus is held and plagued with a stick, it will bite 
it very severely; but I caught many by the tail, and they 
never tried to bite me. If two are placed on the ground and 
held together, they will fight, and bite each other till blood is 
drawn. 

The individuals, and they are the greater number, which in- 
habit the lower country, can scarcely taste a drop of water 
througliout the year ; but they consume much of the succulent 
cactus, the branches of w'hich are f)Ccasion%lly broken off by the 
wind. I several times threw' a piece to two or three of them 
when t€»gether ; and it was amusing enough to see them trying to 
scdze and carry it away in their mouths, like so many hungry dogs 
with a iKuie. They cat very delil>eratel)% but do not chew^ their 
foo<l. The little binls are aware how harmless these creatures 
are : I have seen one of the thick-billed finches picking at one 
end of a piece of cactus (which is much relished by all the ani- 
mals of the lower region), whilst a lizard w’as eating at the other 
end ; and afterwanls the little bini w ith tlic utmost indifference 
hopjietl on the liack of the reptile. 

I ofH»n(xI the stomachs of several, and found them full of ve- 
getable fibres and I(?ave!s of different trees, especially of an acacia. 
In the upper region they live chiefly on the acid and astringent 
lH?rries of the gnayavita, under which trees I have seen these 
lizards and the huge tortoises feeding together. To obtain the 
acacia-leaves they crawd up the low stunted tn^es ; and it is not 
uncommon to see a ptiir quietly browsing, whilst seated on a 
branch several feet al)ove the ground. These lizards, when 
cookefi, yield a white meat, which is liked by those wha<ie .sto- 
machs soar above all pnyudices. Humboldt has remarked that 
in intertropical South America, all lizards which inhabit dry 
regions are esteemed delicacies for the table. The inhabitants 
state that those which inhabit the upper damp parts drink water, 
but that the others do not, like the tortoises, travel up for it from 
tlie lower sterile country. At the time of our visit, the females 
had witliin their bodies numerous, large, elongated eggs, which 
they lay in their burrows : the Inhabitants seek them for food. 
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These two species of Amblyrhynchus agrw, as I liavr alrt^acly 
stated, in their general structure, and in many of their habits. 
Kcdtber have that rapid movement, so characteristic of the genera 
Laeerta and Igpoana. Thqr are both herbivorous, although the 
kind of vegetation on which thqr feed is so very diRhrent Mr. 
BeU has given the name to the genus from the shortness of the 
snout ; indeed, the form of the mouth may almost be compared 
to that of the tortoise : one is led to suppose that this is an 
adaptation to their herbivorous appetites. It is very interesting 
thus to fmd a well-characterized genus, liaviiig its marine ami 
terrestrial species, belonging to so confined a jiortion of the 
world. The aquatic. specie by far the most remarkable, Ik»- 
cause it is the only existing lizard which lives on marine vegt»- 
table productions. As I at first observed, these islan<is are not 
so remarkable for the number of the species of reptiles, as for 
that of the individuals ; when we remember the well-beaten j>aths 
made by the thousands of tnige tortoises — the many turtles — the 
great warrens of the terrestrial Aniblyrhynchiis — and the groiqw 
of the marine species basking on the coast-rocks of every island 
—we must admit that there is no otlier quarter of the world 
where this Order replaces the herbivorous mammalia in so extra- 
ordinary a manner. The geologist on hearing this will prolmbly 
refer back in his mind to the Secondary epochs, when lizanls, some 
herbivorous, some carnivonms, and of dimensions coinfmrable only 
with our existing whales, swarmed on the land and in the sea. It 
is, therefore, worthy of his observation, that this archij)elago, in- 
stead of possessing a humid climate and rank vegetation, cannot 
be considered otherw ise than extremely arid, and, for an equa- 
torial region, remarkably temfierate. 

To finish with the zoology : the fifteen kinds of sea-fish which 
I procured here are all new species ; they belong to twelve ge- 
nera, all widely distributed, with the cxcejdion of Prionotus, of 
which the four previously known species live on the eastern side 
of America. Of land-shells I collected sixteen kinds (and two 
marked varieties), of which, with the exception of one Helix 
found at Tahiti, all are peculiar to this archipelago : a single 
fresh-water shell (Paludina) is common to Tahiti and Van Die- 
men’s Land. Mr. Cuming, before our voyage, procured here 
ninety species of sea-shells, and this does not include several 
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species not yet s|>eoifi<‘ally examined, of Trocims, Turbo, Mono- 
donta, and Naj$sa. lie has been kind enough to give me the 
following interesting results : of the ninety shells, no less than 
forty-seven are unknown elsewhere-^a wonderful feet, consider- 
ing how widely distributed i^shells generally are. Of the 
forty-three shells found in other parts of the world, twenty-five 
inhabit the western coast of Ainerica, and of these eight are dis- 
tinguishable as varieties ; the remaining eighteen (including one 
variety) were found by Mr. Cuming in the Low archipelago, and 
some of them also at the Philippines. This fact of shells from 
Islands In the central parts of the Pacific occurring here, deserves 
notice, for not one single sea-shell is kngvrn to be common to 
the islands of that ocean and to the west coast of America. The 
space of open sea running north and south off the west coast, 
sef)arate8 two quite distinct conchological provinces ; but at the 
Galapagos Archipelago we have a halting-place, where many 
new' forms have been created, and whither these two great concho- 
logical provinces have each sent several colonists. The Ame- 
rican province has also sent here representative species ; for 
there is a Galapageian sj>ecie8 of Monoceros, a genus only found 
on the west coast of America; and there are Galapageian species 
of Fissurella and Cancellaria, genera common on the west coast, 
but not found (as I am informed by Mr. Cuming) in the central 
islands of the Pacific. On the other hand, there are Galapa- 
geian species of Oniscia and Stylifer, genera common to the West 
Indies and to tlie Chinese and Indian seas, but not found either 
on the \v<*st coast of America or in the central Pacific. I may 
here add, that after the comparison by Messrs. Cumingand Hinds 
of about 2()(X) shells from theeasteni and western coasts of Ame- 
rica, only one single shell was founfl in common, namely, the 
Purpura jmtula, which inhabits the West Indies, the coast of 
Panama, and the Galafiagos. We have, therefore, in this quarier 
of the world, three grwit conchological sea-provinces, quite dis- 
tinct, though surpri.singly near each other, being separated by 
long north and south spaces either of lami or of open sea. 

I took great pains in collecting the insects, but, excepting 
Tierra del Fuego, I never saw in this respect so poor a country. 
Even in the upper and damp region I procureii very few% except- 
ing some minute Diptera and Hymenoptera, mostly of common 
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iniindatie forms. As before reiiiarktHi, the inscfets, f<»r a tropical 
region, are of very small size am! ilull colours. Of beetles I col- 
lected twenty-five specie's (excluding a Deriiicstes and (’orvn<‘ti»s 
iiiiportcHl, wherever a ship touches) ; of these, tw(» le long to the 
llarpalidse, two to the Ilydrophilhhe, nine to three families ()f the 
Heteromera, and the remaining twelve to iis many difien‘nt fami- 
lies. This circumstance of insects (and 1 may add plarir^ ), u here 
few in number, belonging to many tlifierent familu^, is, J believe, 
very general. Mr. Waterhouse, who has ptiblisliiHl • an account 
of the insects of this archipelago, and to whom I am itidcbtwl 
for the above details, infonns me that there are seveml new 
genera ; and that of the genera not new, one or two are 
American, and the rest of mundane distribution. With tiie 
exception of a wood-feeding Apate, and of one or probably two 
water-beetles from the American continent, all the species appear 
to be new. 

The botany of this group is fully as interesting as the zoologj% 
Dr. J. Hooker will soon publish in the ‘ Linnean Transactions ’ 
a full account of the Flora, and I am much indebted to him for 
the following details. Of flowering plants there are, as far as at 
present is known, 185 species, and 40 crj^ptogamic spt?<des, mak- 
ing ti^ether 225 ; of this number I was fortunate enough to bring 
home 193. Of the flowering plants, 100 are new species, and 
are probably conflned to this archipelago. Dr. Hooker conceiv<>s 
that, of the plants not so confined, at least 10 s|>ecies found near 
the cultivate<i ground at Charles Island, have been imfwrtHl. 
It is, I think, surprising that more American sp<?cies have 
not been introduced naturally, considering that the distance is 
only between 500 and 600 miles from the continent ; and that 
(according to CoUnett^ p. 58) drift-wwf, temboos, cantos, and the 
nuts of a palm, are often washed on the soiifh-castcrn shorts. 
TLe proportion of 100 flowering plants out of 185 (or 175 ex- 
cluding the imported weeds) being new, is suflicient, I conceive, 
to make the Galapagfis Archipelago a distinct botanical province ; 
but ibis Flora is not nearly so peculiar os that of St. Helena, nor, 
as I am informe<l by Dr. Hooker, of Juan Fernandez. The pe- 
culiarity of the Galapagcian Flora is best shown in certain flimi- 
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1h*s; — thus fh<*ni are 21 species of Coniposita^, of which 20 are 
peculiar to this archipelago ; these belong to twelve genera, and 
<if genera no less than ten are confined to the archi- 

jwlago ! Dr. 1 Iook(‘r i/iforms me that (he Flora has an undoubted 
WestiTii American character ; nor can he detect in it aiiy aftinity 
with (hat of the j'aeific. If, therefore, we except the eighietm 
marim*, the one fresh -water, and one land-shell, which have 
apparently come here as colonists from the central islands of 
tlu*; Facitic, and likewise the one distinct Pacific species of 
the Gala})ageian gronj) of finches, we see that this archipelago, 
though standing in the l^acific Ocean, is zoologically part of 
America. 

If this character were ow ing merely to immigrants from Ame- 
rica, there would be little remarkable in it ; but we see that a 
vast majority of all the land animals, and that more than half of 
the flowering plants, are aboriginal productions. It was most 
striking to be surrounded by new birds, new reptiles, new shells, 
new insects, new plants, and yet by innumerable trifling detaib 
of structure, and even by the tones of voice and plumage of the 
binis, to Imve the temperate plains of Patagonia, or the hot dry 
deserts of Northern Chile, vividly brought before ray eyes. 
Why, on these small points of land, w hieh within a late geolo- 
gical jHfriod must liave be(*n eovere<l by the ocean, which are formed 
of Ijasaltic lava, and therefore differ in geological character 
from the American continent, and wdiich are placed under a pe- 
culiar climate, — w hy were their aboriginal inhabitants, associated, 
I may atld, in difterent proportions both in kind and number 
from those on tlic continent, and therefore acting on each other 
in a dificrent manner — why were they created on American 
types of organization ? It is probable that the islands of the 
Cape de VenI group rc^semble, in all their physical conditions, 
fir more closely the (lalapagos Islands than these latter phy- 
sically resemble the coast of America; yet the aboriginal inha- 
bitants of the two groups are totally unlike ; those of the Cape de 
Venl Islands bearing the impress of Africa, as the inhabitants of 
the Galapagos Archipelago are stamped with that of America. 

I have not as yet noticed by far the most remarkable feature 
in the natural liistory of this archipelago ; it is, that the different 
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islands to a considerable extent are inhabited by a difTerent set 
of beings* My attention \m first called to this fact by the Vice- 
Governor, Mr. Lawson, declaring that the tortoises difiered from 
the difiPerent islands, and that he could with certainty tell from 
which island any one was brought. I did not for some time 
pay sdBcient attention to this statement, and I had already par- 
tially mingled together the collections from two of the islands. 
1 never dreamed that islands, about fifty or sixty miles apart, and 
most of them in sight of each otlier, formed of precisely the same 
rocks, placed under a quite similar climate, rising to a nearly 
equal height, w’ould have been difi'erently tenanteii ; but we shall 
soon see that this is ^he case. It is the fate of most voyagers, no 
sooner to discover w'hat is most interesting in any locality, than 
they are hurried from it ; but I ought, ^)erhaps, to be thankful 
that I obtained suthcient materials to establish this most remark- 
able fact in the distribution of oiganic beings. 

The inhabitants, as I have said, state that they can cHstingtiish 
the tortoises from the different islands ; and that they differ not 
only in size, but in other characters. Captain Porter has de- 
scribed * those from Charles and from the nearest islan<l to it, 
namely, Hood Island, as having their shells in front thick and 
turned up like a Spanish saddle, whilst the tortoises from James 
Island are rounder, blacker, and have a better taste when cooked. 
M. Bibron, moreover, informs me that he has seen wliat he con- 
siders two distinct species of tortoise from the Galapagos, but he 
does not know from whicli islands. The specimens tiiat I brought 
from three islands were young ones ; and probably owing to this 
cause, neither Mr, Gray nor myself could find in tiiem any specific 
differences. I have remarked that the marine Amblyrhynchus 
was larger at Albemarle Island than elsewhere ; and M. Bibron 
informs me that he has seen two distinct aquatic species of this 
gvftius ; so that the different islands probably have their repre- 
.tentative species or races of the Amblyrhynchus, as well as of the 
tortoise. My attention was first thoroughly aroused, by compar- 
ing together the numerous specimens, shot by myself and several 
other parties on board, of the mocking-thrusht^s, w hen, to my 
astonishment, I discovered that all those from Charles Island 
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belonged to one species (Mimus trifiisciatus) ; all from Albemarle 
Island to M. parvulus ; and all from James and Chatham Islands 
(between which two other islands are situated, as connecting 
links) belonged to M. melanotis. These two latter species are 
closely allied, and would by some ornithologists be considered as 
only well-marked races or varieties; but the Mimus tri&sciatus 
is very distinct. Unfortunately most of the specimens of tlie 
finch tribe were mingled together ; but I have strong reasons to 
susj^eet that some of the species of the sub-group Geospiya are 
confined to separate islands. If the different islands have their 
n^presentatives of Geospiza, it may help to explain the singularly 
lartrc number of the s[>ecies of this stib-gi;pup in this one small 
archipelago, and as a probable consequence of their numbers, 
tiie perfectly graduattxl series in the size of their beaks. Two 
sp(*c‘ies of the sub-group Caetoriiis, and two of Caniarhynchus, 
w(‘n^ procured in the archipelago ; and of the numerous speci- 
mens of these two sub-groups shot by four collectors at Janies 
Island, all were fotind to lielong to one species of each ; wherea.s 
the numerous specimens shot either on Chatham or Charles 
Island (for the two sets w'ere mingled together) all belonged to 
the two other species: hence we may feel almost sure that these 
islands possess their n^presenlative species of these two sub-groups. 
In land-shells this law of distrihulion does not appear to hold 
goo<l. In my v(>ry small collection of insects, Mr. Waterhouse 
remarks, that of those which were ticketed with their locality, 
not one was common to any tw^o of tlie islands. 

If we now turn to the Flora, w e shall find the aboriginal 
plants of the different islands wonderfully <litferent. I give all 
the following results on the high authority of my friend Dr. 
J. Hooker. I may premi.^^e that I indiscriminately collected 
ever}*thing in flower on the dificrent islands, and fortunately 
kept my collections separate. Too much confidence, howe\^tS’, 
must not be placed in the proportional results, as the small col- 
lections brought honic by some other naturalists, though in some 
respects confirming the results, plainly show that much remains 
to l>e done in the botany of this group : the L(»gurainosaj, more- 
over, have as yet been only approximately worked out : — 
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Name 

of 

Island. 

Total 
No. of 
Spi'cies. 

No. of 
Siwies 
found ill 
other parts 
of the 
world. 

i 

No. of 
SpiH'ies 
coiitimHl 
to the 
i^alapa^os 
Arcliijiela^'o 

No. 

con fined 
1 to tlie 
one 
island. 

N o. t>f .Sjiories 
ciMitiiieii to the 
< iulupajtzoh 
• .A roh!pela;j:o, 

1 liuf fouiul on 
! nion* than tlie 
j ono Island. 

James Island , 

71 

33 

38 

j 30 

1 

H 

Albemarle Island 

46 

18 

26 

22 

4 

Chatham Island. 

32 

16 

16 

12 

4 

Charl^ Island . 

68 

39 

(orSf, If the 
proUnbW Im- 
ported plAAtS 
botttbt^ed) 

29 

21 

8 


Hence we have the truly wonderful fact, that in James Island, 
of the thirty-eight Galapageian plants, or those found in no 
other part of the world, thirty are exclusively confiiHjd to this 
one island ; and in Albemarle Island, of the twenty-six al>ori- 
ginal Galapageian plants, twenty-two are confined to this one 
island, that is, only four arc at present known to grow in the 
other islands of the archipelago; and so on, as shown in tlw 
above table, with the plants from Chatham and Cliarh's Islands. 
This fact will, perliaps, be rendere<l even nion» striking, by 
giving a few illustrations thus, Scak?sia, a remarkable arbo- 
rescent genus of the Compositw^ is confined to the archi|)e- 
lago: it has six specks; one from Chatham, one from Albe- 
marle, one from Charles Island, two from James Islaiifl, a/al the 
sixth from one of the three latter islands, but it is iM>t known 
from which ; not one of these six species grows on any two 
islands. Again, Euphorbia, a mundane or widely distributed 
genus, has here eight species, of which seven are confiiuHl to the 
amhipelago, and not one found on any two islands : Aealypha 
and Borreria, both mundane genera, have respectively six and 
seven species, none of which have the same species on two islands, 
with the exception of one Ik>rreria, which does occur on two 
islands. The species of the ComposiUe are particularly local ; 
and Dr. Hooker has fumishecl me with several other most strik- 
ing illustrations of the difference of the species on the different 
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wlaiulM. lie reinarkis that this law of distribution holds good 
both with those genera (unifiiied to the* archipelago, and those dis- 
tribiitesi in otlier epuirters of the world : in like manner we have 
seen that the didbrent islands have their proper species of tlie 
mundane genus of tortoise, and of the widely distribute<i Ame- 
rican genus of the mocking-thrush, as well tis of two of the Ga- 
la{)ageian sub-groups of hnches, and almost certainly of the 
Gala|)ageian genus Amblyrhyriclius. 

The distribution of the tenants of this archipelago would not 
be nearly so wonderful, if, for instance, one island had a mock- 
ing-thrush, and a second island some other quite distinct genus ; 
— if one island had its genus of lizard, and a second island 
another distinct genus, or none whatever ; — or if the different 
islands were inhabited, not by representative species of the same 
genera of plants, but by totally different genera, as does to a cer- 
tain extent hold gocal ; for, to give one instance, a large berry- 
bearing trt*e at James Island has no representative species in 
Charles Island. But it is the circumstance, that several of the 
islands possess their ow'n species of the tortoise, mocking-thrush, 
finches, and numerous plants^ these species having the same 
general habits, occupying analogous situations, and obviously 
filling the same place in the natural economy of this archipelago, 
that strikes me with wonder. It may be suspected that some of 
Uiesc* representative species, at least in the case of the tor- 
toise and of some of tfie binis, may hereafter prove to be only 
well-marke<l nioes ; but this would be of equally great interest 
to the philo.-ophical naturalist. I have said that most of tite 
islamls are in sight of each other : I may sjwcify that Charles 
Island is fifty miles from the nearest part of Chatham Island, and 
tliirty-three miles from the nearest |>art of Albemarle Island. 
Chatham Ishuid is sixty miles from tJie nearest part of James 
Island, but there are two intennediate islands between theih 
which were not visit(Hl by me. James Island is only ten miles 
from the nearest part of Albemarle Island, but tlie two points 
where the collections were made are thirty-two miles apart. I 
must repeat, that neither the nature of the soil, nor height of the 
land, nor tlie climate, nor the general character of the associatwl 
beings, and therefore their action one on another, can difier much 
in the different islands. If there be any sensible difference in 
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their climates^ it must be between the windwani ^o\ip (namely 
Charles and Chatham Islands)^ and that to leewanl ; but there 
seems to be no corresponding diderence in the productions of 
these two halves of the archipelago. 

The only light which I can throw on this remarkable ditfer* 
ence in the inhabitants of the diH^rent islands, is, that very strong 
currents of^ the sea nnining in a westerly and W.N.W. direction 
must separate, as far as transportal by the sea is concerned, the 
southern islands from the northern ones; and between these 
northern islands a strong N.W. current was observed, which 
must effectually separate James and Albemarle Islands. As the 
archipelago is free to ? most remarkable degree from gales of wiiitl, 
neither the binls, insects, nor lighter seeds, w^oiild be blown from 
island to islaial. Atid lastly, the profound depth of tlie occ^sin 
between the islands, and their apfxirently r<»ceni (in a geological 
sense) volcanic origin, render it highly unlikely that they were 
ever unittni ; and this, prol^ably, is a far more important consi- 
deration than any other, with n»peet to the geographical distri- 
bution of their inhabitants. I^viewing the facts here given, one 
is astonished at the amount of creative force, if such an expn*s. 
sion may be nsetl. displaye<l on these small, barren, and mcky 
islands ; and still more so, at its diverse yet analogous action on 
points so near each other. I have sai<l that the Galaf>agos Archi- 
pelago might he calletl a satellite attached to Americii, but it 
should rather be called a grottp of siitellites, physically similar, 
organically distinct, yet intimately related to each other, and all 
related in a marked, though much lesser degree, to the great 
American continent. 

I will conclude my description of the natural history of these 
islands, by giving an account of the extreme tameness of the 
bflds. 

This disposition is common to all the terrestrical species; 
namely, to the mocking- thnishes, the finches, wrens, tyrant-fly- 
catchers, the dove, and carrion-buzzarfl. All of them ofren 
approached sufficiently near to be killed with a switch, and 
sometimes, as I myself tried, with a cap or hat. A gun is here 
almost superfluous ; for with the muzzle I pushed a hawk off the 
branch of a tree. One day, whilst lying down, a mocking- 
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tliriLsh alightcfl on the edge of a pitcher, made of tlie shell of 
a tortoiiiii, which I he ld in my hand, and began very quietly to 
sip the water ; it allowed me to lift it from the ground whilst 
seated on the vessel : I often tried^ and very nearly succeeded, in 
catching these birds by their legs. Formerly the birds appear to 
liave been even tamer than at present. Cowley (in the year 1684) 
says that the “ Turtle-doves were so tame, they would often 
alight upon our hats and arms, so as tiiat we could take them 
alive : they not fearing man, until such time as some of our com* 
pany did fire at them, whereby they were rendered more shy.” 
Dampicr also, in the same year, says that a man in a moming^s 
walk might kill six or seven dozen of these^doves. At present, 
although certainly very tame, they do not alight on people’s 
arms, nor do they sufier themselves to be killed in such large 
numbers. It is surprising that they have not become wilder ; 
for these islands <1 tiring the last hundred and fifty years have 
bt*cn frequently visiteti by bucaniersand whalers; and the sailors, 
wandering through the wo(hIs in search of tortoises, always take 
cruel delight in knocking down the little birds. 

Tficse bints, although now still more persecuted, do not readily 
become wild : in Charles Island, w hich hail then been colonized 
about six years, I saw a boy sitting by a well with a sw itch in his 
hand, with which he killed the doves and finches as they came to 
drink. lie had alrcwly procured a little heap of them for his 
dinner ; anil he said that he had constantly been in the iiabit of 
w^aiting by this well for flie same purpose*. It would ap[>earthat 
thebinls of this archipelago, not liaving as yet learnt that man is 
a more dangerous animal tJian the tortoiseor the Amblyrhynchus, 
disregard itim, in the same manner as in England shy birds, such 
as mag}3ic*s, disregard the cows and horses grazing in our fields. 

The Falkland Islands otfer a second instance of birds with a 
similar disposition. The extraordinary tameness of the litue 
0{>etiorhynchus has been remarked by Pernety, Lesson, and other 
voyagers. It is not, how'ever, peculiar to that bin! : the Poly- 
borus, snipe, upland and lowland goose, thrush, bunting, and 
even some true hawks, are all more or less tame. As the birds 
are so Uime there, where foxes, liawks, and owls occur, we may 
infer that the absence of all rapacious animals at the Galapagos, 
is not the cause of their tameness here. The upland geese at 
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the Falkland^ show, by the precaution they take iii buihling on 
the isleb, that they are aware of their tlani^er fi*oin tlic fuxe?i ; 
but they are not by thb rendered wild towards man. This tuine- 
ne^ of the birds^ especially of tlie waterfowl, is strongly con- 
trasted with the habits of the same species in Tierra del Fuego, 
where for ages past they have been persecuttxl by the wild inlia- 
bitants. In the Falklands, the sportsman may sometimes kill 
more of the upland geese in one day than he can carry home ; 
whereas in Tierra del Fuego, it is nearly as difficult to kill one, 
as it is in England to shoot the common wild goose. 

In the time of Femety (1763), all the birds there ap[>ear to 
have been much tanker than at present ; he states that the 0{>e* 
tiorhyiichus would almost perch on his finger ; and that w ith a 
wand he killed ten in half an hour. At tliat |)erio<i the birds 
must have been about as tame, as they now are at the Galapagos. 
They appear to liave hmrnt caution more slowly at these latter 
islands than at the Falklauds, where they have had pro}M)rtionute 
means of experience ; for besides frequent vUits from vesstds, 
those islands have been at intervals colonized during the entire 
period. Even formerly, when all the birds were so tame, it wiis 
impossible by Pernety’s account to kill the black-iiecke<l swan 
— a bird of |)assage, which probably brought with it the wisilom 
learnt in foreign countries. 

I may aild that, acconlirig to Du Bois, all the birds at Bour- 
bon in 1571-72, with the exception of the fiainingoes and geese, 
were so extremely tame, that they could be caught by the hand, 
or killed in any number with a stick. Again, at Tristan d’A- 
cunha in the Atlantic, Carmichael • states that the only two 
land-birds, a thrush and a bunting, were “ so tame as to suffer 
themselves to be caught with a hand-net.” From these several 
facts we may, I think, conclude, first, that the wildm^ss of birds 

♦ Linn. Trans., vol. xii. p. 49C. Tht? most anomalous fact on this sub- 
ject which I have met with, is the wildness of the small birds in the Arctic 
parts of North America (as descril)ed by Kichardsori, Fauna Kor., vol. ii. 
p. 3.32), where they are said never to be p<irs(?cuted. This case is the more 
strange, because it is asserted that some of the same species in their winter- 
quarters in the United States are tame. There is much, as Dr. Richardson 
well remarks, utterly inexplicable connected with the different degrees of 
shyness and care with which birds conceal their nests. How strange it is 
that the English woo<l-pigeon, generally so wild a bird, should very fre- 
quently rear its young in shrubWies close to houses ! 
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with regard to man, k a particular instinct directed against Aim, 
and not (le|iendeiit on any general degree of caution arising from 
other 80ur<‘es of danger ; secondly, that it is not acquired by in« 
dividual birds in a short time, even when much persecuted ; but 
that in the course of successive generations it becomes hereditary. 
With domesticated animals we are accustomed to see new mental 
habits or instincts acquired and rendered hereditary ; but with 
animals in a state of nature, it must always be most difBcult to 
discover instances of acquired hereditary knowle^e. In teg^ 
to the wildness of birds towards man, there is ncNray of account* 
ing for it, except as an inherited haUt : comparatively few young 
birds, in any one year, have been injured by man in England, 
yet almost all, even nestlings, are afraid of 'him ; many indivi- 
duals, on the other Imnd, both at tile Galapagos and at the Falk- 
lands, have been pursued and injured by man, but yet have not 
learneti a salutary dread of him. We may infer from these fects, 
what havoc the intro<luctioii of any new beast of prey must cause 
in a country, before the instincts of the indigenous inhabitants 
Jiave become adapted to the stranger's craft or power. 
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CHAPTER XVIIL 

TAHITI AND NEW ZEALAND. 

Pm fltroiigb the Low Archipelago— Tahiti— Aspeet-^Vegetatioii on the 
Mountains— Vie# of Eimeo— Exearsioii into the Interior — Prolbiii>d 
Ravines— Succession of Waterfells— Number of wild uaeful Plants— 
Temperance of the Inhabitants—Their moral state — ParUameut convened 
— ^New Zealand — Ray of Islands — Htppabs — Kxcursimi to Waimate — 
hfissionary Establishment — English Weeds now mn wild— Waiomio— 
Funeral of a New Zealand Womau— Sail for Australia. 

October 20M. — Tiie survey of the Gala|)agoa Arcbipelag^o being 
concluded, we steerwi towanb Tahiti and commenctxl mir long 
passage of 3200 miles. In the course of a few days we sailed out 
of the gloomy and clouded octiau-dbtriet which exteiwls tiuring 
the winter far from the ctmst of South America. We then en- 
joyed bright and clear weather, while running pka^^iuitly ahmg 
at the rate of loO or 160 niiJes a day before the stea< ly trade- 
wind. The temperature in this more central part of the Pacific 
is higher than near the American sliore. The thermometer in 
the poop cabin, by night and day, ranged between 80^ ami 83^, 
which feels very pleasant ; but with one degree or two higher, 
the heat becomes oppressive. We pas.sed througli the Low or 
Dangerous Archipelago, and saw several of those most curious 
rings of coral land, just rising above the water’s edge, which have 
been called Lagoon Islands. A long and brilliantly-wliite beach 
is capf>ed by a margin of green vegetation ; and the strip, look- 
ing either way, rapidly narrows away in the distance, and sinks 
beneath the horizon. From the mast-head a wide ex{>anse of 
smooth water can be seen within the ring. These low hollow 
coral islands bear no proportion to the vast ocean out of which 
they abruptly rise; and it seems wonderful, that such weak in- 
vaders are not overwhelmed, by the all-powerful and never-tiring 
waves of that great sea, miscalled the Pacific. 

— At daylight;, Tahiti, an island which must 
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for over cJaf^Hic al to the voyager in the South Sea, was 

in view. At a disfance the api>eamnce was not attractive. The 
luxuriant vegetation of the lower |)art could not yet be seen, and 
as the clouds rolled past, the wildest and, most precipitous peaks 
showed themselves towards the centre of the island. As soon as 
we anchored in Matavai Bay, we were surrounded by canoes. 
This was our Sunday, but the Monday of Tidiiti : if the case had 
been reversed, we should not have received a single visit ; for 
the injunction not to launch a canoe on the sabbath is rigidly 
obeyeil. After dinner we landed to enjoy all the delights pro- 
duced by the first impressions of a new countrj^ and that country 
the charming Tahiti. A crowd of men, women, and children, 
was collectecl on the memorable Point Venus, ready to receive 
us with laughing, merry faces. They marshalled us towards the 
h(»use of Mr. AVilson, the missionary^ of the district, who met us 
on the road, and gave us a very friendly reception. After sitting 
a short time in his bouse, we separated to walk about, but re- 
turne<l there in the evening. 

The land capible of cultivation, is scarcely in any part more 
than a fringe of low alluvial soihaccuinulatt^d round the Iwise of the 
mountains, and pndected fmm the waves of the sea by a cond re€*f, 
w hich encirch?s the entire line of coast. Within the reef tliere is an 
expanse of sincKith water, like that of a lake, wdiert* the cano(»s of 
the natives can ply with safety and where ships anchor. The low 
land which com<?s down to the beaeli of coral sfind, is covered by 
the most beautiful prcKiuctionsof the ink*rtropif*al regions. In the 
midst of hanana.s, orangt», ct>coa-nut, and brea<i-fruif trees, s])Ots 
are elearwl w here yams, sweet potatoes, the sugar-cane, and pine- 
apples, are cultivated. Even the Imishwood is an importwl frnit- 
tre(*, namely, tlie guava, which from its abundance has Iw^come 
as noxious as a weed. In Brazil I have often admired the varied 
beauty of the bananas, palms, and orange-tret^'^ eontrastcnl toge- 
ther ; and here we also have the bread-fruit, conspicuous from 
its largo, glossy, and deeply digitated leaf. It is admirable to 
behold groves of a tree, sending forth its branches w ith the vigour 
of an English oak, loaded with large and most nutritious fruit. 
However seldom the usefulness of an object can account for the 
pleasure of beholding it, in the case of these beautiful woods, the 
knowledge of their high productiveness no doubt enters largely 



404 


TAHITI. 


[CEAF. xvm. 


into the feeling of admiration. The little winding patlts cool 
from the sunronnding shade, led to the »cattere<l houses; the 
owners of which every where gave us a cheerful and most hos- 
pitable reception. 

I was pleased with nothing so much as with the inhabitants. 
There is a mildness in the expression of their couritermnces 
which at once banushes the idea of a savage; and an intelligence 
which shows that tliey are advancing in civilization. The com- 
mon people, w hen working, keep the upper j>art of their bcKlii^s 
quite nake<l ; and it is then that the Taldtians are smi to advan- 
tage. They are very tall, brf»ad-shonIdert^<l, athletic, anrl well- 
proportioned. It hm been reniarkeil, that it requires little habit 
to make a dark skin more pleasing and natural to (he eye of an 
European than his own colour, A white mau Imthing by the 
side of a Tahitian, was like a plant bleacht'<l by the gardener's art 
compared with a fine dark green one growing vigorously iti the 
open fields. Most of the men arc tattooetl, and the ornaments 
follow the curvature of the body so gracefidly, that they have a 
very elegant efiect. One common pattern, varjing in its details, 
is somewhat like the crow*n of a palm-tree. It springs from the 
central line of the back, and gracefully curls round both sides. 
The simile may be a fanciful one, but I thought the bmly of a 
man thus ornamented was like the trunk of a noble tree embraced 
by a delicate creeper. 

Many of the elder people had their feet covered w ith small 
figures, so placed as to resemble a sock. This fashion, however, 
is partly gone by, and has been succeetleil by others. Here, al- 
though fashion is far from immutable, every one must abitle by 
that prevailing in his youth. An old man lias thus his age for 
ever stamped on his body, and he cannot assume the airs of a 
young dandy. The w^omen are tattooed in the same manner as 
the men, and very commonly on their fingers. One unbe^coming 
fashion is now almost universal : namely, shaving the hair from 
the upper part of the head, in a circular form, so as to leave 
only an puter ring. The missionaries have tried to persuade the 
peojile to change this habit ; but it is the fashion, and that is a 
sufficient answer at Tahiti, as well as at Paris. I was much dis- 
appointed in the personal appearance of the women : they are far 
inferior in every respect to the men. The custom of wearing a 
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%vlu*te or scarlet flower in the back of the [head, or through a 
small hole in each ear, is pretty. A crown of woven cocoa-nut 
leaves is also worn as a shade for the eyes. The women appear 
to be in greater want of some becoming costume even than the 
men. 

Nearly all the natives understand a little English — that is, 
they know the names of common things ; and by the aid of this, 
togetlujr with signs, a lame sort of conversation could be carried 
on. In returning in the evening to the boat, we stoppetl to wit- 
ness a very pretty sc*ene. Numbers of children were playing on 
the heaeh. and had lighted bonfires which illumined the placid 
s<!ji and surrounding trees ; others, in ^drcles, were singing 
Tahitian versts. *\V'e seated ourselves on the .mnd, and joined 
their juirty. The songs were impromptu, and I believe related 
to our arrival : one little girl sang a line, which the rest took up 
in parts, funning a verj' [)reti,y chorus. The whole scene made 
Its unequivocally aware that we were seated on the shores of an 
Island in the far-famed South Sea. 

— This day is reckoned in the log-book as Tuesday the 
17th, instead of Monday the 16th, owing to our, so far, success* 
ful chase of the sun. liefore breakfast the ship was hemmed in 
by a flotilla of canoes ; and wdien the natives were allowed to 
come on hoard, I 8up|K)se there could not have been less than two 
hundred. It was the 0 [)inion of every one that it would have 
been diflicult to have pickwl out an ecpial number from any other 
nation, who would have given so little trouble. Everybody 
brought something for sale : shells W'ere the main article of 
trade. The Taliitians now fully understand the value of money, 
and prefer it to old clothes or other articles. The various coins, 
however, of English and Spanish denomination puzzle them, and 
they never seemed to think (he small silver quite secure until 
changed into dollars. Some of the chiefs have accumulated 
considerable sums of money. One chief, not long since, offered 
800 dollars (about 160/, sterling) for a small vessel ; and fre- 
quently they purchase whale-boats and horses at the rate of from 
50 to 100 dollars. 

After breakfast I went on shore, and ascended the nearest 
slope to a height of between two and three thousand ^t. The 
outer mountains are smooth and conical, but sttn^p ; and the old 
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volcanic rock8, of which they are formed, have been cut through 
by many profound ravines, diverging from the central broken 
parts of the island to the coast. Having crossed the narrow low 
girt of inhabited and fertile land, I followed a smooth steep ridge 
between two of the deep ravines. The vegetation was singular, 
consisting almost exclusively of small dwarf ferns, mingled, 
higher up, with coarse grass ; it was not very dissimilar from 
that on some of the Welsh hills, ami this so close above the 
orchard of tropical plants on the coast was very suqjrisiiig. At 
the highest point, which I reached, trees again appeartni. Of 
the three zones of comparative luxuriance, the lower one owes 
its moisture, and th^^refore fertility, to its flatness ; for, Indiig 
scarcely raised above the level of the sea, the water from the 
higher land drains away slowly. The intermediate zone does 
not, like the upper one, reach into a damp and cloudy atmos- 
phere, and therefore remains sterile. The woods in the upper 
zone are very pretty, tree-ferns replacing the cocoa-nuts on the 
coast. It must not, however, be supposed that these woods at 
all equal in splendour the forests of Brazil. The vast number of 
productions, which characterize a continent, cannot be expected 
to occur in an island. 

From the highest point which I attained, there was a gowl 
view of the distant island of Eimeo, dependent on the same sove- 
reign with Tahiti. On the lofty and broken pinnacles, white 
massive clouds were piled up, which formed an island in the 
blue sky, as Eimeo itself did in the blue ocean. The island, 
with the exception of one small gateway, is completely encircled 
by a reef. At this distance, a narrow but well-defined brilliantly 
white line was alone visible, where the waves first encountered 
the wall of coral. The mountains rose abruptly out of the glassy 
expanse of the lagoon, included within this narrow white line, 
outside which the heaving waters of the ocean were dark- 
coloured. The view was striking; it may aptly be compared to 
a framed engraving, where the frame represents the breakers, 
the marginal paper the smooth lagoon, and the drawing the 
island itself. When in the evening I descended from the moun- 
tain, a man, whom I had pleased with a trifling gift, met me, 
bringing with him hot roasted' bananas, a pine-apple, and cocoa- 
nuts. After walking under a burning sun, I do not know any- 
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tiling more delicious than the milk of a young cocoa-nut. Pine- 
apples are here so abiiiulant that the people eat them in the same 
wasteful manner as we might turnips. They are of an excellent 
flavour — perhaps even better than those cultivated in England ; 
and tins 1 believe is the highest compliment which can be paid 
to any fruit. liefore going on boanl, Mr. Wilson interpreted 
for me to the Tahitian who had paid me so adroit an attention, 
that I wanted him and another niari to accompany me on a short 
excursion into the mountains. 

In the morning I came on shore early, bringing with 
me some provisions in a bag, and two blankets for myself and 
servant. These were lashed to each end^of a long pole, which 
was alternately carried by my Tahitian companions on their 
shoulders. These men are accustomed thus to carry, for a wiiole 
day, as much as fifty pounds at each end of their poles. I told 
my guides to provide theiustdves with food and clothing ; but 
they said that there was plenty of food in the mountains, 
and for clothing, that their skins were sufficient. Our line 
of march was the valley of Tia-auru, down which a river flow's 
into the sea by Point Yiiius. This Is one of the principal 
streams in the island, and its source lies at the base of the loftiest 
central pinnacles, whielirise to a height of about 7000 feet* The 
whole island is so mountainous that the only way to penetrate 
into the interior is to follow up the valleys. Our road, at first, 
lay through wckkIs which bordered each side of the river; and 
tlie glimpses of tJie lofty central peaks, seen as through an avenue, 
with here and there a waving cwoa-nut tree on one side, were 
extremely picturesque. Tlie valley soon began to narrow, and 
the sides to grow lofty and more precipitous. After iiaving 
walked betwwn three and four hours, we found the width of the 
ravine scarcely exceeded tiiat of the bed of the stream. On each 
hand the walls were nearly vertical ; yet from the soft nature of 
tlie volcanic strata, trees and a rank vegetation sprung from 
every projecting ledge. These precipices must liave been some 
thousand feet high ; and the whole formed a mountain gorge far 
more magnificent tlian anything which 1 had ever before beheld. 
Until the mid-day sun stood vertically over the ravine, the air 
felt cool and damp, but now it became very sultry* Shaded by 
a lodge of rock, beneath a &i;^e of columnar lava, we ate our 
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dinner. My guides liad already procured a dish of small fish 
and fresh-water prawns. They carried with them a small net 
stretched on a hoop ; and where the w^ater w'as deep and in ecldies, 
they dived, and like otters, with their eyes open followed the hsii 
into holes and corners, and thus caught them. 

The Tahitians ^ve the dexterity of amphibious animals in the 
water. An anecdote mentioned by Ellis shows how much they 
feel at home in this element. When a horse was landing for 
Pomarre in 1817 , the slings broke, and it fell into the water: 
immediately the natives jumped overboard, and by their cries 
and vain efforts at assistance almost drowned it. As soon, how- 
ever, as it reached the shore, the whole population took to flight, 
and tried to hide themselves from the man-carrying pig, as they 
christened the horse. 

A little higher up, the river divided itself into three little 
streams. The two northern ones w ere impracticable, owing to a 
succession of waterfalls which descended from the jagged summit 
of the highest mountain ; the other to all appearance was equally 
inaccessible, but w e managed to asceitd it by a most extraordinary 
road. The sides of the valley were^lfee nearly precipitous ; but, 
as frequently liappens with stratifira^ rocks, small leilges pro- 
jected, which were thickly covered by wild bananas, liliaceous 
plants, and other luxuriant productions of the tropics. I'he 
Tahitians, by climbing amongst these ledges, searching for fruit, 
had discovered a track by which the whole precipice could be 
scaled. The first ascent from the valley was very dangerous ; 
for it was necessary to pass a steeply-inclined face of naked rock, 
by the aid of ropes whicli we brought w ith us. How any person 
discovered that this formidable spot was the only point where 
the side of the mountain was practicable, I cannot imagine. 
We then cautiously w'alked along one of the ledges till we came 
to one of the three streams. This ledge formed a flat spot, 
above which a beautiful cascade, some hundred feet in height, 
poured down its waters, and beneath, another high cascade fell 
into the main stream in the valley below. From this cool and 
sluuly recess we made a circuit to avoid the overhanging waterfall. 
As before, we followed little projecting ledges, the danger l>eing 
partly concealed by the thickness of the vegetation. In passing 
from one of the l^ges to another, there was a vertical wall of 
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rock. One of the Tafiitians, a fine active man, placed the trunk 
of a *tree against this, climbed up it, and then by the aid of 
crevices reached the summit, lie fixed the ropes to a projecting 
point, and lowered them for our dog and luggage, and then 
we clambered up ourselves. Beneath the ledge on which 
the dtJad tree was placed, the precipice must have been five 
or six hundred feet deep ; and if the abyss had not been partly 
concealed by the overJiaiiging ferns and lilies, my hea^I would 
have turnetl giddy, and nothing should have induced me to have 
attempted it. We continued to ascend, sometimes along ledges, 
and sometimes along knife-edged ridges, having on each hand 
profound ravines. In the Conlillera 1 have seen mountains on 
a far grander scale, but for abruptness, iiotiiing at all comparable 
with this. In the evening we reached a flat little sj>ot on the 
banks of the same stream, which we had continued to follow, 
and which descends in a chai;i of waterfalls : here we bivouacked 
for the night. On each side of the ravine there were great beds 
of the mountain-banana, covered with ripe fruit. Many of these 
plants w'ere from twenty to twenty-five feet high, and from three 
to four in circumference. By the aid of strips of bark for rope, 
the stems of bamboos for rafters, and the large leaf of the banana 
for a thatch, the Tahitians in a few minutes built us an excellent 
house ; and with w ithered leaves made a soft bed. 

They then proceeded to make a fire, and cook our evening 
meal. A light was procurwl, by rubbing a blunt-pointed stick 
in a groove made in another, as if with intention of deepening 
it, until by the friction the dust became ignited. A peculiarly 
white and very light wood (the Hibiscus tiliaceus) is alone used 
for this purpose : it is the same which serves for poles to carry 
any bunien, and for the floating outriggers to their canoes. The 
fire was produced in a few' seconds : but to a person who does 
not understand the art, it re<|uires, as I found, the greatest t.xer- 
tion ; but at last, to my great pride, 1 succeeded in igniting the 
dust. The Gaucho in the Pampas usi*s a difierent method : 
takittg an elastic stick almut eighteen inches long, he presses one 
end on hh* breast, and the other pointed end into a hole in a piece 
of wood, and then rapidly turns the curvetl |>art, like a car* 
j>enter*8 centre-bit. The Tahitians having made a small fire of 
sticks, placed a score of atones, of about the sixe of cricket-balls, 
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on the burning wood. In about ten minutes the sticks^ were 
consumed, and the stones hot. They had previously foldetl up 
in small parcels of leaves, pieces of beef, hsh, ripe and unripe 
bananas, and the tops of the wild arum. These green parcels 
were laid in a layer between two layers of the hot stones, and 
the whole then covered tip with earth, so that no smoke or steam 
could escape. In about a quarter of an hour, the wliole was 
most deliciously cooked. The choice green parcels were now 
laid on a cloth of banana leaves, and with a cocoa-nut sliell we 
drank the cool water of the running stream ; and thus we enjoyefl 
our rustic meal. 

I could not look pn the surrounding plants witliont admira- 
tion. On every side were forests of banana ; the fruit of which, 
though serv'ing for fowl in various ways, lay in heaps decaying 
on the ground. In front of us there was an extensive brake of 
wild sugar* cane ; and the stream M-as shadeii by the dark green 
knotted stem of the Ava,— so famous in fonner days for its 
powerful intoxicating effects. I chewed a piece, and found that 
it had an acrid and unpleasant taste, which would have induced 
any one at once to have pronounced it poisonous. Thanks to 
the missionaries, this plant now thrives only in these dt*ep ra- 
vines, innocuous to every one. Close by 1 saw the wild arum, 
the roots of which, when well baked, are good to eat, and the 
young leaves better than spinach. There was the wild yam, and 
a liliaceous plant called Ti, which grows in abundance, and has a 
soft brown root, in shape and size like a huge log of wood : this 
served us for dessert, for it is as sw tict as treacle, and with a 
pleasant taste. There were, moreover, several other wild fruits, 
and useful vegetables. The little stream, besides its cool water, 
produced eels and cray-fish. I did indeed admire this scene, 
when I compar<»d it with an uncultivated one in the temf>enite 
zones. I felt the force of the remark, that nian, at least savage 
man, with his reasoning powers only partly developed, is the 
child of the tropics. 

As the evening drew to a close, I strolled beneath the gloomy 
shade of the bananas up the course of the stream. My w alk was 
soon brought to a close, by coming to a waterfall between two 
and three hundred feet high ; and again above this there was 
another. I mention all these wateriWls in this one brook, to 
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give a general idea of the inclination of the land. In the little 
recess where the water fell, it did not appear that a breath of 
wind had ever blown. The thin edges of the great leaves of the 
banana, damp with spray, were unbroken, instead of being, as is 
so generally the case, split into a thousand .shreds. From our 
position, almost suspended on the mountain-side, lliere were 
glim})ses into the depths of the neighbouring valleys ; and the 
lofty points of the central mountains, towering up within sixty 
degrees of the zenith, hid half the evening sky. Thus seated, 
it was a sublime spectacle to watch the shades of night gradually 
obscuring the hist and highest pinnacles. 

Before we laid ourselves down to sleep, the elder Tahitian 
fell on his knees, and with closed eyes repeated a long prayer in 
his native tongue. He prayt^ as a Christian should do, with 
fitting reverence, and without the fear of ridicule or any osten- 
tatioj) of piety. At our ineah neither of the men would taste 
footl, w ithout saying beforehand a short grace. Those travellers 
who think that a 'Fahitiaii prays only w hen the eyes of the mis- 
sionary are fixinl on liiin, should have s]e{)t w ith us that night on 
the mountain-side. Ikfore morning it rained very heavily ; but 
the goi)d thatch of banana- leaves kept us dry. 

November 19<A.-~At dayliglit my friends, after their morning 
prayer, prepared an excellent brt»akfast in the same manner 
as in the evening. They themselves certainly partook of it 
largely ; indetnl 1 never saw any men eat near so much. 1 sup- 
pose such enormously capacious stomachs must be the effect of a 
large part of their diet consisting of fruit and vegetables, which 
contain, in a given bulk, a comparatively small portion of nutri- 
ment. Unw ittingly, I was the means of my companions break- 
ing, tis 1 afbi»rwanls IgiiriMHl, one of their own laws and resolu- 
tions : I took with me a flask of spirits, which they could not 
refuse to ^uirtake of; but as often as they drank a little, they put 
their fingers before their mouths, and uttertnl the word “ Mis- 
sionary.*’ About two years ago, although the use of the ava 
was preventtnl, drunkenness from the intrcNiuetioii of spirits be- 
came very prevalent. TJie missionaries prevailed on a few good 
men, who saw that their country was rapidly going to ruin, to 
join with them in a Temperance &iciety. From good sense or 
sliame, all the chiefs and tlie queen were at last [lersuaded to 
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join. Immediately a law waa fmssed, that no spirits should be 
allowed to be introduced into tlie Island, and that he who sold 
and he who bought the forbidden article should be punished by 
a fine. With remarkable justice, a certain period was allowed 
for stock in hand to be sold, before the law* came into effect. 
But when it did, a general search was made, in which even the 
bouses of the missionaries were not exempted, and all the ava 
(as the natives call all ardent spirits) was poured on the ground. 
When one reflects on the efiect of intemperance on the aborigines 
of the two Americas, I think it will be acknovvlalged that every 
well-wisher of Tahiti owes no common debt of gratitude to the 
missionaries. As long as the little island of St. Helena remained 
under the government of the East India Coinjmny, spirits, owing 
to the great injury they had producal, were not allowed to be 
imported ; but wine was supplied from the Cape of Good Hope. 
It is rather a striking, and not vety gratifying fact, that in the 
same year that spirits were allowed to he sold in St. Helena, 
their use was banished from Tahiti by the free will of the 
people. 

After breakfast we proceeded on our journey. As my object 
was merely to see a little of the interior scenery, we returned 
by another track, which descended into the main valley lower 
down. For some distance we wound, by a most intricate path, 
along the side of the mountain which formed the valley. In the 
less precipitous parts we passed through extensive groves of the 
wild banana. The Tahitians, with their naked, tattooed bodies, 
their heads ornamented with flow^ers, and seen in the dark shade 
of these groves, would have formed a fine picture of man inhabit* 
ing some primeval land. In our descent we followed the line 
of ridges ; these were exceedingly narrow^ and for considerable 
lengths steep as a ladder ; but all clothed with vegetation. The 
extreme care necessary in poising each step rendered the walk 
fatiguing. I did not cease to wonder at these ravines and pre- 
cipices ; when viewing the country from one of the knife-edged 
ridges, the point of support was so small, tliat the efiect was 
nearly the same as it must be from a balloon. In this descent 
we had occasion to use the ropes only once, at the point where 
we entered the main valley. We slept under the same ledge of 
rock where we had dined the day before : the night was fine, 
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but from the depth and narrowness of the gorge, profoundly 
dark. 

Ik'fore actually seeing this country, I found it difhcult to un- 
derstand two facts mentioned by Ellis ; namely, that after the 
murderous battles of former times, the survivors on the con- 
quered side retired into the mountains, where a handful of men 
could n.*sist a multitude. Certainly half-a-dozen men, at the 
spot where the Tahitian reared the old tree, could easily have 
repulsed thousands. Secondly, that after the introduction of 
Christianity, there were wdld men who lived in the mountains, 
and whose rc^treats were unknown to the more civilized inha- 
bitants. ^ 

Noremher 20M. — In the morning we started early, and 
reached Matavai at noon. On the road we met a large party of 
noble athletic men, going for wild banamis. I found tliat the 
ship, on account of the difficulty in watering, had raoverl to the 
harbour of Papaw a, to which place I immerliately walked. This 
is a very pretty s[)ot. The cove is surrounded by reefs, and the 
water iis smooth as i?i a lake. The cultivated ground, with its 
beautiful productions, interspersed with cottages, conies close 
down to the water^s edge. 

From the vandng accounts wdiich I had read before reaching 
these islan<ls, I was very anxious to form, from my own observa- 
tion, a judgment of their moral state, — although such judgment 
would nect^sstirily be very imperfect. First impressions at all 
tiiiics very much depend on one’s previously-acquireci ideas. My 
notions were drawn from P^llis’vS ‘ Polynesian Researches’ — an 
admirable and most interesting wwk, but naturally looking at 
every thing under a favourable point of view ; from Reechey’s 
Voyage ; and from that of Kotzebue, w hich is strongly adverse 
to the whole missionary system. He who compares these three 
accounts will, I think, form a tolerably accurate conceptioii of 
the prcisent state of Tahiti. One of my impressions, which I 
took from the two last authorities, was decide<lly incorrect ; viz., 
that the Tahitians had become a gloomy race, and lived in fear 
of the missionaries. Of the latter feeling I saw' no trace, unless, 
indecHl, fear and respect be confoundetf under one name. Instead 
of discontent being a common feeling, it would be difficult in 
Europe to pick out of a crowd half so many merry and happy 
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£gt€eeu The prohibition of the Hiite and cfametng is inveighed 
against as wrong and foolish ; — the more than presbyterian man- 
ner of keeping the sabbath is looked at in a similar light. On 
these points I will not pretend to offer any opinion^ in opposition 
to men who have resided as many years as I was clays on the 
island. 

On the whole, it appears to me tliat the morality and religion 
of the inhabitants are highly creditable. There are many who 
attack, even more acrimoniously than Kotzebue, Ixith the mis- 
sionaries, their system, and the effects prcxliiced by it. Such 
reasoners never compare the present state with that of the island 
only twenty yc'ars ago ; nor even with that of Europe at this 
day ; but they coinijare it with the high standard of ( ios|Md per- 
fection. They expect the missionaries to eflfeet that wliich the 
Apostles themselves failed to do. In as much as the condition 
of the people falls short of this high standard, blame is attached 
to the missionary, instead of credit for that which he has effected. 
They forget, or will not remember, that human sacrifices, and 
the power of an idolatrous priesthood — a mtem of profligacy 
unparalleled in any other part of the world — infanticide a conse- 
quence of that system — bloody wars, where the conquerors 
spared neither women nor children — that all these have been 
abolished ; and that dishonesty, intemperance, and licen(if)usnes8 
have been greatly reduce<l by the intrmliiction of Christianity. 
In a voyager to forget these things is base ingratitude ; for 
should he chance to be at the point of shipwreck on some un- 
known coa.st, he will most devoutly pray that the lesson of the 
missionary may have extended thus far. 

In point of morality, the virtue of the women, it has l)een often 
said, is most open to exception. But before they are blamed too 
severely, it will be well distinctly to call to mind the scenes de- 
scrilS/ed by Captain Cook and Mr. Ikinks, in which the grand- 
mothers and mothers of the present race player! a part. Those 
who are most severe, should consider how much of the morality 
of the women in Europe, is owing to the system early impressed 
by mothers on their daughters, and how much in each individual 
case to the precepts of religion. But it is useless to argue against 
such reasoners; — I believe that, disappointed in not finding the 
field of licentiousness quite so open as formerly, they will not 
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give credit to a morality whieii they do not wish to practise, or 
to a religion which they undervalue, if not despise. 

Sunday^ 22nd , — The harbour of Fapi^te, where the queen 
resides, may be considered as the capital of the island : it is also 
the seat of government, and the chief resort of shipping. Cap* 
tain Fitz Eoy took a party there this day to hear divine service, 
first in the Tahitian language, and afterweifds in our own. Mr. 
Pritchard, the leatiing missionary in the island, performed the 
service. The chapel consisted of a large airy frame^vork of 
wood ; and it was filled to excess by tidy, clean people, of all 
ages and both sexes. 1 was rather disappointed in the apparent 
degree of attention ; but J believe ray expectations were raised 
too high. At all events the appearance was quite equal to that 
in a country church in England. The singing of the hymns w'as 
decidedly very jih^tusi ng ; but the language from the pulpit, al* 
though fluently delivere<i, did not sound well ; a constant repe- 
tition of words, like ‘‘ tala ta, maia woi,” rendered it monoto- 
nous. After English service, a jiarty returned on foot to Ma- 
tavai. It was a pleasant walk, sometimes along the sea-beach 
and sometiim^ untler the shade of the many beautiful trees. 

About two years ago, a small vessel under English colours 
was plundered by some of the inhabitants of the Low Islands, 
w’hieh w^ere then under the dominion of the Queen of Tahiti. It 
was believetl that the perpetrators were instigated to this act by 
some indiscreet laws issueil by her majesty. Tlie British govern- 
ment demanded compensation ; which was acceded to, and a sum 
of nearly three thousand dollars was agreed to be paid on the 
first of last September. The Commodore at Lima ordered Cap- 
tain Fitz Roy to inquire concerning this debt, and to demand 
satisfaction if it were not paid. Captain Fitz Roy accordingly 
requestoii an int«jrview with the Quwn Pomarre, since &mou9 
from tlie ill-treatment she has received from the French ; a.*d a 
parliament was held to consitler the q\iestion, at w hich all the 
principal chiefs of the island, and the queen, were assembled. I 
wUl not attempt to describe what took place, after tlie interesting 
account given by Captain Fitz Roy. The money, it appeared, 
hod not bwn paid ; perhaps the alleged reasons were rather equi- 
vocal ; but otherwise 1 cannot sufficiently express our general 
surprise at the extreme gocni sense, the reasoning powers, mode- 
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nSmf e«ikl 0 i»ri ud pwmp^ peedutioit, which were displayed 
e& I belitp# wt aS left the meetiiigr with a very different 
opinion of ftie Thhilian% from what we entertained when we 
entered. The ehieft and peopie resolved to subeeribe and com* 
plete the aum which was wanting ; Captain Fits Itoy urged that 
it was hard that their private proper^ should be sacrificed for 
the crimes of distan^^Ianders. They Teptie<i| that they were 
grateful for his considfefion, but that Pomarre was their Queen, 
and that they were determine<i to help her in this her difficulty. 
This resolution and its prompt execution, for a book was opened 
early the next morning, made a jMjrfect conclusion to this very 
remarkable scene of loyalty an<l g<)od ftjeling. 

After the main diseus>ion was endtd, several of the chiefs took 
the opjM>rtunity of iiskino: Captain Fit/ Roy many intelligtmt 
questions on international customs ami laws, relating to thetn*at- 
ment of ships and foreiirners. < #ii s<une |>oiiits, as s<^>on as the 
decision was made, the law was issued verlmUy on the spot. This 
Tahitian parliament laMeil for several honrH; and when it was 
over Captain Fitz Roy invited Queen Pomarre to j>ay the B<?agle 
a visit 

November 25(h, — In the evening four boats were s»mt for her 
majesty ; the ship was dress^nl w ith flags, and the yards iimnrad 
on her coming on board. She was acconi|)anied hy most of the 
chiefs. The behaviour of all was very proper : they bfggeti for 
nothing, and seemed much pleasetl with Captain Fitz Roy’s pre- 
sents. The Queen is a large awkwanl woman, without any 
beauty, grace, or dignity. She has only one royal attribute.: a 
perfect inimoveability of expression under all circumstances, and 
that rather a sullen one. The rockets were most admired ; and 
a deep Oh ! ” could l)e heard from the shore, all round the dark 
bay, after each explosion. The sailors* songs were also much 
adnrtrred ; and the queen sjiid she thought that one of the most 
boisterous ones certainly could not be a hymn ! The royal party 
did not return on shore till past midnight. 

26th, — In the evening, with a gentle land*breeze, a course 
was steered for New Zealand ; and as the sun set, we had a fare- 
well view of the mountains of Tahiti — the island to which every 
voyager has offered up his tribute of admiration. 
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December i9/A.^lii Ihe evening we saw in the distance New 
Zealand, We may now consider that we have nearly crossed 
the Pacific. It is necessary to sail over thb great ocean to com- 
prehend its immensity. Moving qtticKIy onwards for weeks to- 
gether, we meet with nothing but the same blue, profoundly deep, 
occnm. Even within the archipelagoes, the islands are mere 
specks, and far distant one from the other^ Accustomed to look 
at maps drawn on a small scale, Where dcra, shading, and names 
are crowde<l together, we do not rightly judge how infinitely 
siitall the proportion of dry land is to the water of this vast ex- 
panse;. The meridian of the Antipodes has likewise been passed; 
and now every hxigiie, it made us ha]>py to^ think, was one league 
nean;r to England. These Antif)odes call to one’s mind old 
recolhf<;tions of cliildish doubt and wonder. Only the other day I 
looked forward to this air\' barrier as a definite point in our vuy- 
iige homewanis ; but now 1 find it, and all such resting-places 
for the imagination, are like shadows, which a man moving on- 
wanJs cannot catch. A gale of wind lasting for some days, has 
lately given us full leisure to measure the future stages in our long 
homeward voyage, and to wish most earnc^stly for its termination. 

Devember 1^1 a/. — I u;rfy in the morning we entered the IJay of 
I.*»iaiids, and being becalme<l for some hours near the mouth, w e 
did not reach the anchonage till the middle of the day. The 
country is Iiilly, w ith a smooth outline, and is deeply intersected 
by numerous arin.s of the sea extending from the bay. The sur- 
face apjiears from a distance as if clothed with coarse pasture, 
but this ill truth is nothing but fern. On the more distant hills, 
as well as in parts of the valleys, there is a good deal of wood- 
land. The general tint of the laiid.scape is not a bright green ; 
and it iH scmbles the country a short distance to the south of 
Concepcion in Chile. In several parts of the bay, little villages 
of square tidy-looking houses are scattered close down to the 
water’s edge. Three wdialing-ships were lying at anchor, and a 
canoe every iiow’ and then crosstni from shore to shore ; with these 
exception.^, an air of extreme quietness reigned over the whole 
district. Only a single canoe came alongside. This, and the 
asp«;ct of the whole scene, aflbrded a remarkable, and not very 
pleasing contmst, with our joyful and boisterous welcome at 
Tahiti. 
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In the afternoon we went on shore to one of the larger groups 
of houses, which yet hardly deserves the title of a village. Its 
name is Pahia ; it is the residence of the missionaries ; and there 
are no native residents except servants and labourers. In the 
vicinity of the Bay of Islands, the number of Englishmen, in- 
cluding their fomilies, amounts to between two and threti hun- 
dred. All the cottages, many of which are white-washed and 
look very neat, are the property of the English. The hovels 
of the natives are so diminutive and }>altry, that they can scarcely 
be perceived from a distance. At Pahia, it was quite pleasing 
to behold the English flowers in the gardens before the houses ; 
there were roses of several kinds, honeysuckle, jasmine, stocks, 
and whole hedges of sweetbriar. 

December 22n(L — In the morning I went out w'alking ; but I 
soon found that the country was very impracticable. All the 
hills are thickly covered with tall fern, together with a low bush 
which grows like a cypress ; and very little ground has been 
cleared or cultivated. I tlien tried the sea-beach ; but proceed- 
ing towards either hand, my walk was soon stopped by salt- 
water creeks and deep brooks. The communication between the 
inhabitants of the ditferent parts of the bay, is (as in Chiloe) 
almost entirely kept up by boats. I was surprised to find that 
almost every hill which I ascended, had been at some former lime 
more or less fortified. The summits were cut into steps or suc- 
cessive terraces, and frequently they had been protected by deep 
trenches. I afterwards observed that the principal hills inland 
in like manner showed an artificial outline. These are the Pas, 
so frequently mentioned by Captain Cook under the name of 

hippah the difference of sound being owing to the prefixed 
article. 

That the Pas had formerly been much used, was evident from 
the spiles of shells, and the pits in which, a.s I was informed, sweet 
potatoes used to be kept as a reserve. As there was no water on 
these hills, the defenders could never have anticipated a long 
siege, but only a hurried attack for plunder, against which the 
successive terraces would have afforded good protection. The 
general introduction of fire-arms has changed the whole system 
of warfare; and an exposed situation on the top of a hill is now 
worse than useless. The Pas in consequence are, at the present 
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day, always built on a level piece of ground. They consist of a 
double stockade of thick and tall posts, placed in a zigzag line, 
so that every part can be flanked. Within the stockade a mound 
of earth is thrown up, behind which the defenders can rest in 
safety, or use their fire-arms over it. On the level of the ground 
little archways sometimes pass through this breastwork, by w hich 
means tl^j defenders can crawl out to the stockade to reconnoitre 
tJieir enemies. The liev. W. Williams, who gave me this ac- 
c>ount, added, that in one Pas he had noticed spurs or buttresses 
projecting on the inner and protected side of the mound of earth. 
On asking the chit*f the use of them, he replit'd, that if two or 
three of his men were shot, their neighbours would not see the 
bodies, and .so be discouraged. 

These* Pa.s are considered by the New Zealanders as very per- 
fect means of defence : for the attacking force is never so well 
disciplined as to rush in a body to the stockade, cut it dowm, and 
effect their entry. Wlien a tribe goes to war, the chief cannot 
order one [>arfy to go here and another there ; but ever)' man 
fights in the manner whicli best pleases himself; and to each 
separate individual to approach a stockade dcfende<l by fire-arms 
must appear certain death. I should think a more warlike race 
of inliabitants could not be found in any part of the w'orld than 
the New Zealanders. I'lieir conduct on first seeing a ship, as 
<lescribed by Captain Cook, strongly illustrates this : the act of 
throwing volleys of stones at so great and novel an object, and 
their defiance of Come on .shore and w^e will kill and eat you 
all,” shows uncommon boldness. This warlike spirit is evident 
in many of their customs, and even in their smallest actions. If 
a New Zealander is struck, although but in joke, the blow^ must 
be returned ; and of this I saw an instance W’ith one of our 
officers. 

At the present day , from the progress of civilization, there is much 
less warfare, except among some of the southern tribes. I heard a 
characteristic anecdote of w hat took place some time ago in the 
south. A missionary found a chief and his tribe in preparation 
for war;— their muskets clean and bright, and thdr ammunition 
ready. lie reasoned long on the inutiUtyiijif the war, and the 
little provocation which had been given for it. The chief was much 
shaken in his rcsolgtion, and seemed in doubt : but at length it 
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occurred to him that a barrel of hb gunpowder was in a bad 
state, and that it would not keep much longer. This was brought 
forward as an unanswerable argument for the necessity of imine* 
diately declaring war ; the idea of allowing so much good gun* 
powder to spoil was not to be thought of; and this settled the 
point. I was told by the missionaries that in the life of Sliongi, 
the chief who visited England, the love of war was the one and 
lasting spring of every action. The tribe in which he was a prin- 
cipal chief, had at one time been mucli oppressed by another trilxs 
from the Thames River, A solemn oath was taken by the men, 
that when their boys should grow up, and they should be power- 
ful etiougli, they would never forget or forgive these injuries. 
To fiilhl this oath appears to have been Sliongi's chief motive fur 
going to England ; and when there it wa.s his sole object. Pre- 
sents were valiuKl only as they could he converteil into arms ; of 
the arts, those alone iuteresteil hiin which were connectwl with 
the manufacture of anus. 'When at Sydney, Shongi, by a strange 
coincidence, met the hostile chief of the Thames River at tlie 
house of IMr. Marsden : their conduct was civil to each other ; 
but Shongi told him that when again in New Zealand he would 
never cease to carry war into his country. The challenge was 
accepted ; and Shongi on his return fulfilled the threat to the 
utmost letter. The tribe on the Thames River was utterly over- 
thrown, and the chief to whom the challenge had been given was 
himself killed. Sliongi, altliuugli harbouring such deep feeliug^^ 
of hatred and revenge, is described as having been a gooiliiatured 
person. 

In the evening I went with Captain Fitz Roy and Mr. Raker, 
one of the missionaries, to pay a visit to Kororadika : we wan- 
dered about the village, and saw and conversed with many of the 
people, both men, women, and children. Looking at the New 
Zealander, one naturally compares him with the Tahitian ; both 
belonging to the same family of mankind. The comparison, 
however, tells heavily against the New Zealander. He may, 
perhaps, be superior in energy, but in every other respect his 
cliaracter is of a much lower order. One glance at their respec- 
tive expressions, brings conviction to the mind that one is a 
savage, the other a civilized man. It would be vain to seek in 
the wliole of New Zealand a person with the face and mien of 
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the old Tahitiaij cliief Utamrae. No doubt the extraordinary 
manner in which tattooing is here practiseil, gives a disagreeable 
expression to their countenances. The complicated but symme- 
trical figures covering the whole face, puzzle and mislead^' an 
unaccustomed eye : it is moreover probable, that the deep inci- 
sions, by destroying the play of the superficial nlimles, give an 
air of rigwl inflexibility. Ibit, besides this, there is a twinkling 
in the eye, which cannot indicate any thing but eunning and 
ferocity. Their figiire.s arc tall and btilky ; but not comparable 
in elegance with tliose of the w'orking-classes in Tahiti. 

lloth their persons and liouses are filthily dirty and offensive : 
the idea of washing either tlieir bodies or their clothes never 
seems to enter tlieir heads. I .saw a chiff, who was wearing a 
shirt black and matted with filth, and when askefl how it came 
to be so dirty, h(‘ replied, with surprise, “ Do not yon see it is 
an old oiH*?*’ Some of the men have shirts; but the common 
dre<s is one or two large blankets, generally black wdth dirt, 
which are throw n over tlieir shoulders in a very inconvenient and 
awkward fashion. A few of the principal chiefs have decent suits 
of English clothes ; but tliese are only worn on great occasions. 

December 2*^r(l , — At a place calk'd Waiinate, about fifteen 
miles from flu* Hay of I.*«lands, and midway between the eastern 
and western cfiasts, the mis.'iionaries have purchastnl some land 
for agricultural purpo.'^es. I liad been introducHl to the Kev. 
W. Williams, who, upon my expressing a wish, invited me to 
pay him a visit th<?re. IVlr. Ibishby, the British re.sident, offered 
to tak«* me in his boat by a creek, where T should see a pretty 
W'aterfall, and by which means my walk waudd be shortened. He 
likewise procured for me a guide. Upon asking a neighbouring 
cliicfto rccomrneiul a man, the chief himself offered to go; but 
his iguorance of the value of money was so complete, that at 
first h(* asked how many poumls I would give him, but after- 
w'ards >vas well contented with two dollars. When I slunved 
the chief a very .small bundle, wdiicb I wanted carried, it be- 
came absolutely necessary for him to take a slave. These feel- 
ings of pride are beginning to w ear aw^ay ; but formerly a leading 
man would sooner have died, than undergone the indignity of 
carrying the .smallest burden. My companion was a light active 
man, tln'ssed in a dirty blanket, and with his face completely 
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tattooed. He had formerly been a great warrior. He appeared 
" to be on very cordial terms with Mr. Bushby ; but at various 
times they had quarrelled violently. Mr, Bushby remarked that 
a little quiet irony would frequently silence any one of these 
natives in their most blustering moments. This chief has come 
and harangued Mr. Bushby in a iiectoring manner, saying, “ A 
great chief, a great man, a friend of mine, has come to pay me 
a visit — ^you must give him something good to eat, some iirie 
presents, &c.” Mr. Bushby has allowed him to finish his dis- 
course, and then has quietly replied by some such answer as, 
** What else shall your slave do for you ?'* The man would then 
instantly, with a very comical expression, cease his braggadocio. 

Some time ago, Mrf Bushby sufieretl a far more serious attack. 
A chief and a party of men trie<J to break into his house in the 
middle of the night, and not finding this so easy, coininenced a 
brisk firing with their muskets, ^ Mr. Biisliby was slightly 
wounded ; but the party w'as at length driven away. Shortly 
afterwards it was discoveretl %vho was the aggressor ; and a ge- 
neral meeting of the chiefs was convened to consider the casi?. 
It W'as considered by the New Zealanders as very atroeioas, in- 
asmuch as it was a night attack, and that Mrs. Bushby was lying 
ill in the house : this latter circumstance, much to tljeir honour, 
being considered in all cases as a protection. The chiefs agreeil 
to confiscate the land of the aggressor to the King of England. 
Tile whole proceeding, however, in thus trying and punishing a 
chief was entirely w ithout precedent. The aggressor, moreover, 
lost caste in the estimation of his equals ; and this was considered 
by the British as of more consequence than tlie confiscation of 
his land. 

As the boat was shoving off, a second chief stepped into her, 
who only wanted the amusement of the passage up and down the 
creek. I never saw a more horrid and ferocious expression than 
this man had. It immediately stnick me 1 had somewhere seen 
his likeness: it will be found in Retzch’s outlines to Schiller’s 
ballad of Fridolin, wliere tw'o men are pushing Robert into the 
burning iron furnace. It is the man w'ho has his arm on Ro- 
bert’s breast. Physiognomy here spoke the truth ; tliis chief 
had been a notorious murderer, and was an arrant coward to 
boot. At the jioint where the boat landed, Mr. Bushby accom- 
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at Tahiti all were formerly obliged to uncover themselves as low 
as the waist in presence of the king. 

The ceremony of pressing noses having l)een duly completed 
with all prciient, we seatH ourselves in a circle in the front of 
one of the hovels, and resttnl there half-an-hoiir. All the hovels 
have nearly the same form ami dimensions, and all agree in 
being filthily dirty. They resemble a cow-shed with one end 
open, but having a partition a little way within, with a stpiare 
hole in it, making a small gloomy chamber. In this the inha- 
bitants keep all their property, and when the weather is cold 
they sleep there. They eat, however, and pass their time in tlie 
open part in front. My guides having finished their pipes, we 
continued our walk. The path led through the same undulating 
country, the whole uniformly clothed as before with fern. On 
our right hand we had a serpentine river, the banks of which were 
fringed witli trees, and here and there on the hill sides there was 
a clump of wood. The whole scene, in spite of its green colour, 
had rather a desolate aspect. The sight of so much fern im- 
presses the mind with an idea of sterility : this, however, is not 
correct; for wherever the fern grows thick and breast-high, the 
land by tillage becomes productive. Some of the residents 
think that all this extensive open country originally was covered 
with forests, and that it has been cleared by fire. It is said, that 
by digging in the barest spots, lumps of the kind of resin wiiich 
flows from the kauri pine are frequently found. The natives 
had an evident motive in clearing the country ; for the fern, 
formerly a staple article of food, flourishes only in the open 
cleared tracks. The almost entire absence of associated gnusses, 
which forms so remarkable a feature in the vegetation of this 
island, may perhaps be accounted for by the land having been 
aboriginally covered with forest-trees. 

Th^ soil is volcanic ; in several parts we passe^l over slaggy 
lavas, and craters could clearly be distinguished on several of 
the neighbouring hills. Although the scenery is nowhere beau- 
tiful, and only occasionally pretty, I enjoyed my walk. I should 
have enjoyed it more, if my companion, the chief, had not pos- 
.sessed extraordinary conversational powers. I knew only three 
words ; “ good,” “ bad,” and ^^yes;” and with these I answered 
all bis remarks, without of course having understood one word 
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he said. This, however, was quite sufficient: I was a good 
listener, an agreeable person, and he never ceased talking to me. 

At length we reiiched Waimate. After having passed over 
so many miles of an uninhabited useless country, the sudden ap- 
peamnee of an English farm-house, and its well-dressed fields, 
placwi there as if by an enchanter’s wand, was exoeeilingly plea- 
sant. Mr. Williams not being at home, T receivnl in Mr. Da- 
vies’s house, a cordial welcome. After drinking tea with his 
femily party, we took a stroll about the farm. At Waimate 
tliere are three large houst^s, where the missionary gentlemen 
Messrs. Williams, Davies, ami Clarke, reside ; and near them 
are the huts of tlie native labourers. On an adjoining slope, 
fine crops of barley and wheat w'cre stanriing in full ear; and in 
another part, fields of potatoes and clover. But I cannot attempt 
to describe all I saw ; there were large gardens, with every fruit 
and vegetable which England produces ; and many l>elonging to 
a warmer clime. I may instance asparagus, kidney beans, cu- 
cumbers, rhubarb, apj)les, j>ears, figs, peaches, apricots, grapes, 
olives, goos(?berries, currants, hops, gorse for fences, and Eng- 
lish oaks ; also many kinds of flowers. Around the farm-yard 
tliere were stables, a thrashing-barn with its winnowing machine, 
a blacksmith's forge, and on the ground ploughshares and others 
tools : in the middle was that happy mixture of pigs and poultry, 
lying ooinfortjibly together, as in every English farm-yard. At the 
distance of a few hundred yards, where the W'ater of a liUle iitt 
had been dammed up into a pool, there was a large ^d^llbstan- 
tial wMter-mill. " 

AH this is very surprising, w'hen it is considered that five 
years ago nothing but the fern flourished here. Moreover, 
native workmanship, taught by the missionaries, has effected this 
change ; — the lesson of the missionary is the enchanter’s wand. 
The house had been built, the wdndow^s framed, the fields 
ploughed, and even the trees grafted, by the New Zealander. 
At the mill, a New' Zealander was seen pow'dered white with 
flour, like his brother miller in England. When I looked at 
this whole scene, 1 tbonglit it admirable. It w’as not merely 
that England was brought vividly before my mind ; yet, as the 
evening drew to a close, the domestic sounds, the fields of corn, 
the distant undulating country with its trees might well have 




426 


NEW ZEALAND. 


[cu \ v, xvm. 


been mistaken for our father-land: nor was it the triumphant 
feeling at seeing what Englishmen could effect ; but rather the 
high hopes thus inspired for the future progress of this fine 
isl^d. 

Several young men, redeemed by the missionaries from slavery, 
were employed on the farm. They were dressed in a shirt, 
jacket^ and trousers, and had a respectable appearance. Judging 
from one trifling anecdote, I should think t^y must be honest. 
When walking in the fields, a young labourer came up to Mr. 
Davies, and gave liim a knife and gimlet, saying that he had found 
them on the road, and did not know to whom they belonged ! 
These young men and boys appeared very merry and good-hu- 
moured. In the eveni'iig I saw a party of them at cricket ; when 
I thought of the austerity of which the missionaries have been 
accused, I was amused by observing one of their own sons taking 
an active part in the game. A mor^ decided and pleasing change 
was manifested in the young women, who acted as servants within 
the houses. Their clean, ti<ly, and Iieulthy appearance, like 
that of dairy-maids in England, formed a wonderful contrast 
with the women of the filthy hovels in Kororadika. The wives 
of the missionaries tried to persuade them not to be tattooed ; 
but a famous operator having arrived from the south, they said, 

We really must just have a few lines on our lips; else wlien 
we grow old, our lips will shrivel, and we shall be so very ugly.’* 
There is not nearly so much tattooing as formerly ; but as it is a 
badge of distinction between the chief and the slave, it will pro- 
bably long be practisetl. So soon does any train of ideas become 
habitual, that the missionaries told me that even in their eyes 
a plain face looked mean, and not like that of a New Zealand 
gentleman. 

Late in the evening I went to Mr. Williams’s house, where I 
passe^ the night. 1 found there a large party of children, col- 
lected together for Christ mas-day, and all sitting round a table 
at tea. I never saw a nicer or more merry group ; and to think 
that this was in the centre of the land of catinibalism, munier, 
and all atrocious crimes! The cordiality and happiness so 
plainly pictured in the faces of the little circle, appeared equally 
felt by the older persons of the mission. 

December 2Ath , — Iii the morning, prayers were read in the 
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native tongue to tlie m liole famiJy. After breakfast I rambled 
about the gardens and farm. This was a market-day, wlien the 
natives of the surrounding hamlets bring their potatoes, Indian 
corn, or pigs, to exchange for blankets, tobacco, and sometimes, 
through the persuasions of the tnissioiiaries, for soap. Mr. Da- 
vieses eldest son, who manages a farm of his own, is the man of 
business in the market. The children of the missionaries, who 
came while young to the island, understand the language better 
than their parents, and can get anything more readily done by 
the natives. 

A little before noon Messrs. Williams and Davies walked with 
me to part of a ueiglibouring forest, to show me the famous kauri 
pine. I measured one of these noble trees, and found it thirty- 
one fet^t in circumference above the roots. There was another 
close by, which I did not see, thirty-three feet ; and I heard of 
one no less than forty feet. These trees are remarkable for their 
smooth cylindrical boles, w hich run up to a height of sixty, and 
even ninety feet, with a nearly equal diameter, and without a 
single branch. I he crown of branches at the summit is out of 
all proportion small to the trunk ; and the leaves are likewdse 
small c(»inj)<ired with the branches. The forest was here almost 
composed of the kauri ; and the largest trees, from the parallelism 
of their sides, stood uj) like gigantic columns of wood. Tln> 
timber of tlie kauri is the most valuable production of the island ; 
moreover, a quantity of resin cM>zes from the bark, which is sold 
at a penny a pound to the Americans, but its use was then un- 
known. Some of the New' Zealand forests must be impenetrable 
to an extraonlinary degree. Mr. Matthews informed me tliat 
one forest only thirty-four miles in width, and separating two 
inhabited districts, iiad only lately, for the first time, been crossed. 
He and another missionary, each w ith a party of about fifty men, 
undertook to open a road ; but it cost them more than a fort- 
night’s labour ! In the w'oods I saw very few' birds. With re- 
gard to animals, it is a most remarkable fact, that so large an 
island, extending over more than 700 miles in latitude, and in 
many parts ninety broad, with varied stations, a fine climate, and 
land of all heights, from 14, (XX) feet dowmwards, with the excep- 
tion of a small rat, did not pos^sess one indigenous animal. The 
several species of that gigantic genus of birds, the Deiuornis, 
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seem here to havereplacal mammiferous quadrupeds, in tlie same 
manner as the reptiles still do at the Galapagos archif)elago. It 
is said that the common Norway rat, in the short space of two 
years, annihilated in this northern end of the island, the New 
Zealand species. In many places I noticed several sorts of wecnls, 
wdiich, like the rats, I was forced to own as countrymen. A 
leek has overrun whole districts, and will prove very tro!d>Ic- 
some, but it was importinl iis a favour by a Frencli v(‘ssel. T)je 
common dock is also widely disseminatiHl, and will, I fear, for 
ever remain a proof of the rascality of an Englishman, who sold 
tlie seeils for those of the tobacco plant. 

On returning from our pleasant walk to the house, T dined 
with Mr, AYilliams ; mid then, a horse being lent me, f returned 
to the Bay of Islands. I took leave of the missionaries with 
thankfulness for their kind welcome, and with feelings of high 
respect for their gentlemanlike, useful, and upright chanictors. 
I think it would be difficult to find a body of men better adapted 
for the high office which they fulfil. 

Christinas- Day , — In a few more days the fourth year of our 
absence from England will be completed. Our first Christma.s- 
day was spent at Plymouth ; the second at St. Martirfs Cove, 
near Cape Horn ; the third at Port Desire, in Patagonia ; the 
fourth at anchor in a wild harbour in the peninsida of Tres 
Montes ; this fifth here ; and the next, I trust in Providence, 
will be in ICngland. We attended divine service in th(^ chapel 
of Pahia ; part of the service being read in iMiglish, and jiart in 
the native language. Whilst at New Zealand wo did not hear 
of any recent acts of cannibalism ; but Mr. Stokes found burnt 
human bones strewed round a fire-place on a small island near the 
anchorage ; but these remains of a comfortable banquet might 
have been lying there for several years. It is probable tliat the 
moral state of the people will rapidly improve. Mr. Bushby men- 
tioned one pleasing anecdote as a proof of the sincerity of some, 
at least, of those who profess Christianity. One of his young 
men left him, who had been accustomed to read prayers to the 
rest of the servants. Some weeks afterwards, liappening to pass 
late in the evening by an outhouse, he saw and heard one of his 
men reading the Bible with difficulty by the light of the fire, to 
the others. After this the party knelt and prayetl : in their 
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prayers they mentioned Mr. Bushby and his family, and the mis- 
sionaries, each separately in his respective district. 

December 26 th. — Mr, Bushby offered to take Mr, Sulivan and 
myself in his boat some miles up the river to Cawa-Cawa ; and 
proposed afterwards to walk on to the village of Waiomio, where 
there are some curious rocks. Following one of the arms of the 
bay, we enjoyed a pleasant row, and passed through pretty 
scenery, until we came to a village, beyond which the boat could 
not pass. From this place a chief and a party of men volun- 
teertnl to walk with us to Waiomio, a distance of four miles. 
The chief was at tliis time rather notorious from having lately 
hung one of his wives and a slave for adultery. Wlicn one of 
the missionaries remonstrated with him he seemed surprised, and 
said he thought he was exactly following the English method. 
Old Slurngi, who happened to be in England during the Queen’s 
trial, expressed great disiipprobation at the whole proceeding : 
he siiid he had five wives, and he would rather cut off all their 
heads than be so much troublwl about one. Leaving this vil- 
lage, we crossed over to another, seated on a hill-side at a little 
disUnce. The daughter of a chief, who was still a heathen, had 
died there five days before. The hovel in w Inch she had expired 
liad been burnt to the ground : her body being enclosed between 
tw'o small canoes, was placed upriglit on the ground, and protected 
by an enclosure bearing wooden images of their gcxis, and the 
whole was painted bright red, so as to be conspicuous from afar. 
Her gown was fastened to the coHin, and her hair being cut off 
was cast at its foot. The relatives of tlie family had torn the 
Hc^fi of their arms, bodies, and faces, so tliat they were covered 
witli* clotted blood ; and the old w'omen looked most filthy, dis- 
gusting objects. On the following day some of the ofbeers visited 
this place, and found the women still howling and cutting them- 
selves. 

We continued our w'alk, and soon reached Waiomio. Here 
there are some singular masses of limestone, resembling ruined 
e^Lstles. These rocks have long served for burial-places, and in 
c^onsequence are held too sacred to be approached. One of tlie 
young men, however, cried out, “ Let us all be brave,” and ran 
on ahe;ui ; but when within a hundred yards, the whole party 
thought better of it, and stopped short. With perfect indiffer- 
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ence, however, they allowed us to examine the whole place. At 
this village we rested some hours, during which time there was 
a long discussion with Mr. Bushby, concerning the right of sale 
of certain lands. One old man, who appeared a perfect genealo* 
gist, illustrated the successive possessors by bits of stick driven 
into the ground. Before leaving the houses a little basketful of 
roasted sweet potatoes was given to each of our party ; and we 
all, according to the custom, canitd them away to eat on the 
road. I noticed that among the women employed in cooking, 
there was a man-slave : it must be a humiliating thing for a 
man in this warlike country to be employed in doing that which 
is considered as the lowest w'oman’s work. Slaves are not allowed 
to go to war ; but this perhaps can hardly be considered as a 
hardship. I heard of one poor wretch who, during liostilities, 
ran away to the opposite party ; being met by two men, he wjis 
immediately seized ; but as they could not agree to whom he 
should belong, each stood over him with a stone hatchet, and 
seeme^l determined that the other at least should not take him 
away alive. The poor man, almost dead with fright, wfis only 
saved by the address of a chief’s wife. We afterwards en joyed a 
pleasant walk back to the boat, but did not reach tlie ship till 
late in the evening. 

December 30th , — In the afternoon we stood out of tlte Bay of 
Islands, on our course to Sydney. I believe we were all glad to 
leave New Zealand. It is not a pleasant place. Amongst the 
natives there is absent that charming simplicity which is found 
at Tahiti ; and the greater part of the Pmglish are the very refii.^ie 
of society. Neither is the country itself attractive. I look back 
but to one bright spot, and that is Waimate, with its Christian 
inhabitants. 
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CHAPTER XIX. 

AUSTRALIA. 

Sydney—Excursion to Bathurst— Aspect of the Woods— Party of Natives— 
Gradual extinction of the Aborigines — Infection generated by associated 
men in health — Blue Mountains — View of the grand gulf-like Valleys — 
Their origin and formation — Bathurst, general civility of the lower orders 
— State of society — Van Diemen’s Eand — Hoh|Lrt Town — Aborigines all 
l)anishetl — Mount Wellington — King George’s Sound — Cheerless aspect 
of the Country — Bald Head, calcareous casts of branches of trees— 
Party of Natives — Leave Australia. 

Jannarxj 12M, 1836. — Earl\ in the morning a light air carried 
us towards the entrance of Port Jack.<5on. Instead of beholding 
a verdant country, interspersed with fine houses, a straight line 
of yellowish cliff brought to our minds the coast of Patagonia. 
A solitary lighthouse, built of white stone, alone told us that we 
were near a great and populous city. Having entered the har- 
bour, it appears fine and spacious, with cliff-formed shores of 
horizontally stratified sandstone. The nearly level country is 
covered witli thin scrubby trees, bespeaking the curse of sterility. 
Proceeding further inland, the country improves : beautiful 
villas and nice cottages are here and there scattered along the 
beach. In the divstance stone houses, two and three stories high, 
and windmills stantling on the edge of a l)ank, pointed out to us 
the neighbourhood of the capital of Australia. 

At last we anchoreci within Sydney Cove. We found the 
little ba.sin occupied by many large ships, and surrounded by 
warehouses. In the evening I walked through the town, and 
returne^l full of admiration at the whole scene. It is a most 
magnificent testimony to the power of the British nation. Here, 
in a less promising country, scores of years have done many times 
more than an equal number of centuries have effected in South 
America. My first feeling was to congratulate myself that I 
was born an Englishman. Upon seeing more of the to%vn after- 
wards, perhaps my admiration fell a little ; but yet it is a fine 
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town. The streets are regular, broad, elwiti, atul kept in excel- 
lent order j the houses are of a good size, aiul tlio shops well 
furnislijedt ^t may be faithfully coiii])art*d to the large suburlw 
stretch out from London and a few other great towns in 
but f|dt Iiien near London or Birmingham u there 
aai Uppb^Tance of stich rapid growth* The number of large 
And other buildings just finished truly surprising; 
nevertheless^ every one complained of the |^gh rents and diffi* 
culty in procuring a house. Coming from South America, where 
ill the <towns every man of property is known, no one tiling sur- 
prised me more than not being able to ascertain at once to whom 
this or that carriage belongeiL^ 

I hired a man and (wo horses to take me to Lathurst, a village 
about one Imndred and twenty miles in tiie interior, and tiie 
centre of a great [xistoral district. J$y this means I hoped Ui 
gain a general idea of the ajipearance of the country. Uii tlie 
morning of the Ibth (January ) I set out on iny excursion. The 
first stage took us to Paramatta, a small country town, next to 
Sydney in importance. I’lie nuids were excellent, and made 
upon liie 3IacAdam principle, whinstone having been brought 
for the purpose from the distance of several miles. In all respiicts 
there was a close resemblance to England : perhaps the alehouses 
here were more numerous. The iron gangs, or jiarties of con- 
victs who have committed here some offence, appeared the least 
like England ; they were working in chains, under the charge of 
sentries with loaded arms. The power whicii the Government 
possesses, by means of forced labour, of at once opening good 
roads througliout the countr}', has been, 1 believe, one main 
cause of the early prosperity of tliis colony. I slept at night at 
a ver}' comfortable inn at Emu ferrj^, tliirty-five miles from 
Sydney, and near the ascent of the Blue Mountains. This line 
of ro£id is the most frequented, and has been the longest inhabited 
of any in tlie colony. The wlmle land is enclosed with high 
railings, for the farmers liave not succeeded in rearing hedges. 
There are many substantial liouses and good cottages scattered 
about ; but although considerable pieces of land are under culti- 
vation, the greater part yet remains as when first discovered. 

The extreme uniformity of the vegetation is the most remark- 
able feature in the landscape of the greater part of New South 
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AVales, Everywhere we have an oJ)cn woodland, the ground 
being partially eov<*red with a Very thin pasture, with little 
appearance of verdure. The trees nearly all belonjg to 900 
family, and mostly have their leaves placed in a vertic^, instead* 
of, as in Europe, in a nearly horizontal ]|^>sitions tlie folia^ is 
scanty, and of a peculiar pale green tint, without any gto^« 
Hence the woods Uglily shadowless ; this, althougli ia 

loss of comfort tPthe traveller under the scorching rays of 
summer, is of importance to the farmer, as it allows grass to 
grow where it otherwise would not. The leaves are hot shed 
periodically: this character appears common to the entire 
southern hemisphere, namely. South Aqierica, Australia, and 
the Cape of Go<h1 Ib)pe. The inhabitants of this hemi.«phere, 
and of the intertropical regions, thus lose perhaps one of the 
most glorious, though to our eyes common, spectacles in the 
world — the first bursting iiuo full foliage of the leafless tree. 
They may, however, siiy that we pay dearly for this by 
having the land covered with mere naked skeletons for so many 
months. 'Plus is too true ; but our sen.ses thus acquire a keen 
relish for the f?xc|uisite green of the .spring, which the eyes of 
tho.se living within the tropics, sated during the long year with 
the gorgeous pnMluction.s of those glowing climates, can never 
experience. The greater number of the trees, with the exception 
of some of the Blue-gums, do not attain a large size; but they 
grow tall and tolerably straight, and .stand well apart. TJie bark 
of some of the Eucalypti falls annually, or hangs dead in long 
shreds which .swing a])out with the wind, and give to the woods 
a desolate and untidy appearance. I cannot imagine a more com- 
plete contrast, in every respect, than between the forests of Val- 
divia or Cliiloe, and the woods of Australia. 

At siUKset, a party of a score of the black aborigines |>assed by, 
each carrying, in their accustome<l manner, a bundle of spears 
and other weapons. By giving a leading young man a shilling, 
they were easily detained, and threw tlieir spears for my amuse- 
ment. I'hey were all partly clothed, and several could speak a 
little English : their countenances Were good-humoured and 
pleasant, and they appeared far from being such utterly degraded 
beings as they have usually been represented. In their own arts 
they are admirable, A cap being fixed at tliirty yards distance, 

2 p 
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tliey immfixeid it with a spear, delivoriHl by the throw 
with the rapidity of an arrow flpora the bow of a practised archer. 
In tracking animals or men they show most wonderAil sagacity ; 
and I heaM of several of their remarks which manifested con* 
sideiuble acuteness. They will not, however, cultivate the 
ground, or build houses and remain stationary, or even take the 
trouble of tending a flock of sheep when given to them* On the 
whole they appear to me to stand some few c^p-ees higher in the 
scale of civilization than the Fuegians. 

It is very curious thus to see in the midst of a civilized people, 
a set of harmless savages wandering about without knowing 
where they shall sleep^at night, and gaining their livelihoini by 
hunting in the woods. As the white man has travelled onwanls, 
he has spread over the country belonging to several tribt»s. 
These, although thus enclosed by one common people, keep up 
their ancient distinctions, and sometimes go to war with each 
other. In an engagement which took place lately, (he two 
parties most singularly chose the centre of the village of Hathurst 
for the field of battle. This was of service to the defeatetl side, 
for the runaway warriors took refuge in the barracks. 

The number of ai)origiiies is rapidly decreasing. In my whole 
ride, with the exception of some boys brought up by English- 
men, I saw only one other party. This decrease, no doubt, must 
be partly owing to the intrmluction of spirits, to European dis- 
eases (even the milder ones of which, such as the measles,* prove 
very destructive), and to the gradual extinction of the wild ani- 
mals. It is said that numbers of their children invariably perish 
in very early infancy from the effects of their wandering life ; 
and as the difficulty of procuring food increases, so must their 
wandering habits increase; and hence the population, without 
any apparent deaths from famine, is repressed in a manner ex- 
tremely sudden compared to what happens in civilized countries, 
where the father, though in a<!ding to his labour he may injure 
himself, does not destroy his offepring. 

* It is remarkable how the same disease is modified in different climates. 
At the little island of St. Helena, the introduction of scarlet-fever is dreaded 
as a plague. In some countries, foreigners and natives are as differently 
affected by cemin contagious disorders, as if they had been different 
pimals ; of which fact some instances have occurred in Chile ; and, accord- 
ing to Humboldt, in Mexico. (Polit. Essay, New Spain, vol. iv.) 
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Besides those several evident causes of destruction, there ap- 
pears to be some more mysterious agency generally at work. 
Wherever the European has trod, death seems to pursue the 
aboriginal. We may look to the wide extent of the Americas, 
Polynesia, the Cape of Good Hope, and Australia, and we find 
the same result. Nor is it the white man alone that thus acts 
the destroyer ; the Polynesian of Malay extraction has in parts 
of the East Iiidian^&tjhipelago, thus driven before him the dark- 
colourcni native. The varieties of man seem to act on each other 
in the same way as different species of animals — the stmnger 
always extirpating the weaker. It was melancholy at New 
Zealand to hear the fine energetic natives ^ying, that they knew 
the land was doomed to pass from tlieir children. Every one 
has lieard of the in<*xplicable reduction of tlie population in the 
beautiful and healthy island of Tahiti since the dtite of Captain 
Cook’vS voyages : although in that ease we might have expected 
that it wouhl have been increased ; for infanticide, which for- 
merly prevaile<l to so extraordinary a degree, has ceased, profli- 
gacy has greatly diminished, and the munlerous wars become 
less frcHjuent. 

The Kev. J. Williams, in his interesting work,* says, that the 
first intercourse betw(»en natives and Eurojxans, is invariably 
attended with the intriKluction of fever, dysentery, or some other 
di.sea.se, which carries off iiiiiubers of the people.*’ Again he 
affirms, ‘‘ It is certainly a flict, which cannot be ooiitroverte<l, 
that most of the diseases which have raged in the islands during 
my re.sidence there, have been introduced by ships and what 

♦ Narrative of Missionary Enterprise, p. 282. 

t Captain Heechey (chap, iv., vol. i.) states that the inhabitants of Pitcairn 
Island are firmly corivince<i that after the arrival of e%H*ry ship they suffer 
cutaneous and other disorders. Captain Bi?echey attributes this to the 
change of diet during the time of the visit. Dr. MaccuIIoch ( Western Isles, 
vol.il., p. 32) says, “It is asserted, that on the arrival of a stranger (at 
St. Kilda) all the inhahitanta, in the common phraseology, catch a cold.'* 
Dr. MaccuIIoch con.siders the whole case, although often previously affirmed, 
as ludicrous. He adds, however, that “ the question was put by us to the 
inhabitants who unanimously agreed in the story.** In Vancouver’s Voyage, 
there is a somewhat similar statement with respect to Otaheite. Dr. Dieffen- 
bach, in a note to his translation of this Jounial, states that the same thet is 
universally believed by the inhabitants of the Chatham Islands, and in parte 
of New Zealand. It is impossible that such a belief should have become 
universal in the northern hemisphere, at the Antipodes, and in the Pacific, 
without some good foundation. Humboldt (Polit. Essay on King of New 
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renders this fact remarkable is, that there inig:ht be no ajipear- 
ance of disease among the crew of the sliip which conveyed tliis 
destructive importation/* This statement is not quite so extni- 
ordinary as it at first appears ; for several cases are on re«M>nl of 
the most malignant fevers having broken out, although the 
parties themselves, who were the cause, were not afiected. In 
the early part of the reign of George II L, a prisoner who had 
been confined in a dungeon, was taken in a cAh with four con- 
stables before a magistrate ; and, although the man himself was 
not ill, the four constables died from a short putrid fever ; but 
the contagion extended to no others. From these facts it would 
almost appear as if th^ efiluvium of one set of men shut up for 
some time together was poisonous wlien inhaled by others ; ant? 
possibly more so, if the men be of ditferent races. Mysterious 
as this circumstafice appears to be, it is not more surprising than 
that tJie body of ones fellow-erearnre, directly after death, and 
before putrefaction has comiiienceii, should often be of so <lele- 
terious a quality, that the mere puncture from an instrument 
used in its dissection, should prove fatal. 

nth . — Early in the morning we passed the Nepean in a ferry- 
boat. The river, altliough at this spot both broad and deej), had 
a very small body of running water. Having crossed a low 
piece of land on the opposite side, we reached the slope of the 
Blue Mountains. The ascent is not steep, the road having been 
cut with much care on the side of a sandstone cliff. On the 
summit an almost level plain extends, which, rising inifierrep- 
tibly to the westward, ai^last attains a height of more than 
3000 feet. From so grand a title as Blue [Mountains, and 
from their absolute altitude, I expected to have seen a bold chain 
of mountains crossing the country ; but instead of this, a sloping 
plain presents merely an inconsiderable front to the low land 
near the coast. From this first slope, the view of the extensive 
woodland to the east was striking, and the surrounding trees 

Spain, vol. iv.) says, that the great epidemics at Panama and Callao arc 
“ marked ” by the arrival of ships from Chile, because the people from that 
temperate region, first experience the fatal effects of the torrid zones, I 
may add, that I have heard it stated in Shropshire, that sheep, which have 
been imported from vessels, although themselves in a healthy condition, 
if placed in the same fold with others, frequently produce sickness in the 
flock. 
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grew bold and lofty. But when once on the sandstone platform, 
tlie scenery becomes exceedingly monotonous ; each side of the 
road is bordered by scrubby trees of the never-failing Euca- 
lyptus family ; and with the exception of two or three small 
inns, there are no houses or cultivated land ; the road, moreover, 
is solitary ; the most frequent object being a bullock-waggon, 
piled up with bales of wool. 

In the middle c^>the day we baited our horses at a little inn, 
called the Weatherboard. The country here is elevated 2800 
feet above the sea. About a mile and a half from this place 
(here is a view exceedingly well worth visiting. Following 
do>vii a little valley and its tiny rill of water, an immense gulf 
unexpectedly opens tlirough the trees wliich border the path- 
way, at the <lepth of perhaps 1500 feet. Walking on a few yards, 
one stands on tlie Ijrink of a vast precipice, and^below one sees a 
grand i)ay or gulf, for 1 know not what other name to give it, 
thickly (!ov<‘re(l with forest. The point of view is situated as if 
at the head of a bay, the line of cliff diverging on each side, 
and showing )iea<iland beliind headland, as on a bold sea-coast, 
'riicse cliffs are coiiiposwl of horizontal strata of whitish sand- 
stone ; ami arc so absolutely vertical, that in many places a person 
standirigon the edge and throwing down a stone, can see it strike 
the trees in the abyss below. 8o unbroken is the line of cliff, 
that in order to reach the foot of the waterfall, fonned by this 
little stream, it is s<aid to be ncs'cssary to go sixteen miles round. 
About five miles distant in front, another line of cliff extends, 
w’hieh thus appears completely to encii^le the valley ; and hence 
the name of bay is justifitHi, as applieil to this grand amphi- 
theatrical depre^*«sioii. If w^e imagine a winding harbonr, with 
its de(‘p water surrounded by bold cliff-like shores, to be laid dry, 
and a forest to spring up on its sjindy bottom, we should then 
have the appearance and structure here exhibited. This kind of 
view was to me quite novel, and extremely magnificent. 

In the evening we reached the Blackheath. The sandstone 
plateau has here attained the height of 3400 feet; and is covered, 
as before, with the same scrubby woods. From the road, there 
were occasional glimpses into a profound valley, of the same cha- 
racter as the one described ; but from the steepness and depth 
of its sides, the bottom w^as scarcely ever to be seen. The 
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Blackheath i$ a very comfortable iim, kept by an old eoldier ; 
and it reminded me of the small inns in North Wales, 

18M, — Very early in the morning, I walked about three miles 
to see Govett’s Leap: a view of a similar character* with that 
near the Weatherboard, but perhaps even more stupendous. 8o 
early in the day the gulf was filled with a thin blue haze, which, 
although destroying the general effect of the view, added to the 
apimrent depth at which the forest was stretcbe<i out beneath our 
feet. These valleys, which so lotig presenttnl an insuperable 
barrier to the attempts of the most enterprising of the colonists 
to reach the interior, are most remarkable. Great arm-like 
bays, expanding at their upper ends, often branch from the main 
valleys and penetrate rtie sandstone platform ; on the otluT liand, 
the platform often semis promontoric^s into the valleys, and even 
leaves in them great, almost insulateil, masses. To descend into 
some of these valleys, it is necessary to go round twenty miles ; 
and into others, the surveyors have only lately penetrated, and 
the colonists have not yet been able to drive in their cattle. But 
the most remarkable feature in their structure is, that although 
several miles wide at their heads, tliey generally contract towards 
their mouths to such a degree as to become impassable. 1'he 
Surveyor-General, Sir T. Mitchell,* endeavoured in vain, first 
w'alking and then by crawling betw'een the great fallen fragments 
of sandstone, to ascend througli the gorge by which tlie river 
Grose joins the Nepean ; yet the valley of the Grose iti its 
upper part, as I saw, forms a magnificent level basin some miles 
in width, and is on all sides surround(*d by cliffs, tlie summits of 
which are believed to be nowhere less than 30(X) feet above the 
level of the sea. When cattle are driven into the valley of the 
Wolgan by a path (which I descended), partly natural and partly 
made by the owner of the land, they cannot escaj)e; for this 
vallcjf is in every other part surrounded by perpendicular cliffs, 
and eight miles lower down, it contracts from an average widtli 
of half a mile, to a mere chasm, impassable to man or beast. 
Sir T. Mitchell states that the great valley of the Cox river with 
all its branches, contracts, where it unites with the Nepean, into 

* Travels in Australia, vol. i., p. 154. I roust express my obligation to 
Sir T. Mitchell, for several interesting personal communications, on the 
subject of these great valleys of New South Wales. 
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a gorge 2200 yards in width, and about 1000 feet in depth* 
Other similar cases might liave been added. 

The first impression, on seeing the correspondence of the hori- 
zontal strata on each side of these valleys and great amphithea- 
trical depressions, is tliat they have been hollowed out, like other 
vaUeys, by the action of water ; but when one reflects on the enor- 
mous amount of stone, which on this view must have been re- 
moved tiirough mere gorges or chasms, one is led to ask whether 
these sjKices may not have subsided. But considering the form 
of the irregularly branching valleys, and of the narrow promon- 
tories projecting into them from the platforms, we are compelled 
to abandon tliis notion. 1 o attribute these hollows to the pre- 
sent alluvial action would be preposterous ; nor does the drain- 
age from tiie siirnmit-level always fall, as I remarked near the 
Weatherboard, into the Iieiid of these valleys, but into one side 
of their bay -like recesses. Some of the inliabitants remarkiHl to 
me that they never viewed one of tliose bay-like recesses, with 
the headlands receding on both hands, without being struck with 
their n‘semblauce to a bold sea-coast. This is certainly the case ; 
moreover, on the present coast of New South Wales, the nume- 
rous, fine, widely-branching harbours, which are generally con- 
nected with the sea by a narrow mouth worn througli the sand- 
stone coast-clifls, varying from one mile in width to a quarter 
of a mile, present a likeness, thotigh on a miniati^re scale, to 
the great valleys of the intcirior. But then immediately occurs 
the startling difficulty, why has the sea worn out these great, 
though ci re u inscribed depressions on a wide platform, and left 
mere gorges at the openings, through which the whole vast amount 
of triturated matter must have been carried away? The only 
light 1 can throw upon this enigma, is by remarking that banks 
of the most irregular forms appear to be now forming in some 
seas, as in parts of the West Indies and in the Red Sea, and that 
their sides are exceedingly steep. Such banks, I have bi^n led 
to suppose, have been formeti by sediment heaped by strong cur- 
rents on an irregular bottom. That in some cases the sea, instead 
of spreading out se<limeiit in a uniform sheet, heaps it round 
submarine rocks and islands, it is banlly possible to doubt, after 
examining the charts of the West Indies ; and that the waves 
havd power to form liigh and precipitous cliffs, even in land- 
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lockeci harbours, I have noticed in many parts of South America. 
To apply these ideas to the sandstone platforms of New South 
Wak^, I imagine that tlie strata were heaped by the action of 
strong currents, and of the undulations of an open sea, on an 
irregular bottom ; and that the valley -like spaces thus left un- 
filletl had their steeply sloping flanks worn into cliffs, during a 
slow elevation of the land ; the worn-down sandstone being re- 
moved, either at the time when the narrow gorges were cut by 
the retreating sea, or subsequently by alluvial action. 

Soon after leaving the Blackheath, we descended from the 
sandstone platform by the pass of Mount Victoria. To effect 
this paSvS, an enormous ^quantity of stone has been cut through ; 
the design, and its manner of execution, being worthy of any 
line of road in England. We now entered upon a country less 
elevated by nearly a thousand feet, and consisting of granite. 
With the change of rock, the vegetation improved ; tlie trees 
were both finer and stood farther apart ; and the pasture be- 
tween them was a little greener and more plentiful. At Hassan’s 
Walls, I left the high road, and made a short detour to a firm 
called Walerawang; to the superintendent of which 1 had a 
letter of introduction from the owner in Syclney. Mr. Browne 
had the kindness to ask me to stay the ensuing.day, which I had 
much pleasure in doing. This place offers jin example of one of 
the large fanning, or rather sheep-grazing, establishments of the 
colony. Cattle and horses are, however, in this case rather more 
numerous than usual, owing to some of the valleys being swampy 
and producing a coarser pasture. Two or three flat pieces of 
ground near the house were cleared and cultivated with corn, 
which the harvest-men were now reaping : but no more wheat is 
sown than sufficient for the annual support of the labourers em- 
ployed on the establishment. The usual number of assigned 
con vidl- servants here is about forty, but at the present time there 
were rather more. Although the farm was well stocked with 
every necessary, there was an appiirent absence of comfort ; and 
not one single woman resided here. The sunset of a fine day 
will generally cast an air of happy contentment on any scene ; 
but here, at this retired farm-house, the brightest tints on the 
surrounding woods could not make me forget that forty liar- 
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dened, profligate men were ceasing from their daily labours, 
like the slaves from Africa, yet without their holy claim for 
compassion. 

Kiirly on the next morning, Mr. Archer, the joint superin- 
tendent, had the kindness to take me out kangaroo-himtujg. We 
continued riding tlie greater part of the day, but had very bad 
sport, not seeing a kangaroo, or even a wild dog. The grey- 
hounds pursued a kangaroo rat into a hollow tree, out of which 
we dragged it : it is an animal as large as a rabbit, but with the 
figure of a kangaroo. A few years since this country abounded 
with wild animals ; but now the emu is banished to a long <lis- 
tance, and the kangaroo is become scarce ; to both the English 
greyhound has been highly destructive. Jt may be long Ijefore 
these animals are altogether exterminated, but their doom is fixed. 
The aborigines are always anxious to borrow the dogs from the 
fann-houses : the use of tliem, the offal when an animal is killed, 
and some milk from the cows, are the peace-offerings of the 
settlers, who push farther and farther towards the interior. The 
thoughtless aboriginal, blinded by these trifling advantages, is 
delighted at the approach of the white man, who seems predes- 
tined to inherit the country of his children. 

Although having poor sport, we enjoyed a pleasant ride. The 
woodland is generally so open that a person on horseback can 
gallop tlirough it. It is traversed by a fewr flat-bottomed valleys, 
which are green aiul free from trees : in such spots the scenery 
was pretty like that of a park. In the w hole country I scarcely 
saw a place without the marks of a fire ; w hether these had been 
more or less recent — whether the stumps were more or less black, 
was the greatest change w Inch varied the uniformity, so weari- 
some to the traveller’s eye. In these woods there are not many 
binls ; I saw, howevet, .some large flocks of the white cockatoo 
feeding in a corn-field, and a few most beautiful parrots ; crows 
like our jackdaw's were not uncommon, and another bird some- 
thing like the mag|)ie. In the dusk of the evening I took a stroll 
along a chain of ponds, which in this dry coiintrj' represented 
the course of a river, arid had the good fortune to see several of 
the famous Omithorhynchus paradoxus. They were diving and 
playing about the surface of the water, but showed so little of 
their bodies, that they might easily have been mistaken for water- 
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rata. Mr. Browne shot one : certainly it is a most extraordinary 
animal ; a stuffed specimen does not at all give a good idea of the 
appearance of the head and beak when fresh ; the latter becoming 
bard and contracted.* 

20M. — A long day’s ride to Ikthiirst. Ikfore joining the 
high road we folio weil a mere path through the forest ; and 
the country, witli the exception of a few squatters’ huts was 
very solitary. We ex|)erience<i this day the sirocco-like wind of 
Australia, which conies from the jiarched des«?rts of the interior. 
Clouds of dust were travelling in every direction ; and the wind 
felt as if it had jKissed over a fire. I afterwards hearfi tliat the 
themionieter out of doors hail stooii at 1 19^ and in a cIoschI room 
at 96". In the afternoon we came in view of the downs of Ba- 
thurst. These undulating but m^arly smooth plains are very 
remarkable in this countrj\ from being absolutely destitute of 
trees. They support only a thin brown pasture. We rcxle some 
miles over this country, and then reached the township of Ba- 
thurst, seated in the middle of wdiat may be eall(*fl either a very 
broad valley, or narrow plain. I was told at Sydney not to 
form too bad an opinion of Australia by judging of the country 
from the road-side, nor too gocwl a one from Ikithurst ; in this 
latter respect, I did not feel myself in the least danger of being 
prejudiced. The season, it must be owned, had been one of great 
drought, and the country did not wear a favourable aspect ; 
although 1 understand it was incomparably worse two or three 
months before. The secret of the rapidly growing prosperity of 
Bathurst is, that the brown pasture which appears to the 
stranger’s eye so wretched, is excellent for sheep-grazing. The 
town stands, at the height of 2200 feet above the sea, on the 
banks of the Macquarie : this is one of the rivers flowing into the 
vast and scarcely known interior. The line of watci’shed, which 
divides the inland streams from those on the coast, has a height 

* I was interested by finding here the hollow conical pitfall of the lion- 
ant, or some other insect : first a fly fell down the treacherous slope and 
immediately disappeared ; then came a large but unwary ant ; its struggles 
to escape being very violent, those curious little jets of saud, described by 
Kirby and Spence -(Entomol., vol. i., p, 425 ) as being flirted by the iuseefs 
tail, were promptly directed against the expected victim. Hut the ant en- 
joyed a better fate than the fly, and escaped the fatal jaws which lay con- 
cealed at the base of the conical hollow. This Australian pit-fall was only 
about half the size of that made by the European lion-ant. 
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of about 3000 feet^ and runs in a north and south direction at 
the distance of from eighty to a hundred miles from ilte sea-side. 
The Macquarie figures in the map as a respectable river, and it 
is the largest of those draining this |)art of the water-shed ; yet 
to my surprise I found it a mere chain of ponds, separated from 
eacli other by s|mces almost dry. Generally a small stream is 
running; and sometimes tliere are high and impetuous fioods. 
Scanty as the supply of the water is throughout this district, it 
beconiest still scantier further inland. 

22nd , — I commenced my return, and followe^i a new road 
called Lockyer s Line, along which the country is rather more 
hilly and picturesque. TJiis was a long day’s ride ; and the house 
wliere 1 wished to sleep >vas some way ofi jthe road, and not easily 
found. 1 met on this occasion, and indeed on all others, a very 
general and ready civility among the lower orders, which, when 
one considers what they are, and what they have been, would 
scarcely have been expecttKl. The farm where I passed the night, 
wa.s owned by two young men who had only lately come out, 
and were beginning a settler’s life. I'he total want of almost 
every comfort was not very attractive ; but future and certain 
prosperity was before their eyes, and that not far distant. 

The next day we passed through large tracts of country in 
flames, volumes of smoke sweeping across the road. Before noon 
we joined our former rcwid, and asc^ended Mount Victoria. I 
slept at the Weatlierboard, and before dark took another walk to 
the amphitheatre. On the road to Sydney I spent a very pleasant 
evening with Captain King at Dunheved; and thus ended my 
little excursion in the colony of !New vSouth Wales. 

Before arriving here tlie three things which interested me 
most were — the state of society amongst the higher classes, the 
condition of the convicts, ami the degree of attraction sufficient 
to induce persons to emigrate. Of course, after so veiy short a 
visit, one’s opinion is worth scarcely anything ; but it is ks diffi- 
cult not to form some opinion, as it is to form a correct judg- 
ment. On the whole, from what I heard, more than from what 
I saw, I was disappointed in the state of society. The whole 
community is rancorously divided into parties on almost every 
subject. Among those who, from their station in life, ought to 
be the best, many live in such open profligacy that respectable 
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people cannot associate with them. There is much jealousy be« 
tween the children of the rich emancipist and the free settlers, 
the former being pleased to consider honest men as interlopers. 
The whole population, poor and rich, are bent on accpiiring 
wealth : amongst the higher orders, wool and sheep-grazing 
form the constant subject of conversation. There are many 
serious drawbacks to the comforts of a family, the chief of 
w'hich, perha{)s, is being surrounded by convict servants. How 
thoroughly odious to every feeling, to be waited on by a man 
who the day before, perhaps, was flogged, from your represtmta- 
tion, for some trifling misdemeanour. The female servants are 
of course much worse : hence children It'arn the vilest expressions, 
and it is fortunate, if not equally vile ide^is. 

On the other liand, the capital of a person, without any trouble 
on his part, pro<luces him treble interest to what it will in Eng- 
land ; and with care he is sure to grow' rich. TJie luxuries of 
life are in abundance, and very little dearer than in England, 
and most articles of fowl are cheaper. The climate is splendid, 
and perfectly healthy ; but to iny mind its charms are lost by 
the uninviting aspect of the country. Settlers possess a grwit 
advantage in finding their sons of service when very young. At 
the age of from sixteen to twenty, they frequently take charge 
of distant farming stations. Tiiis, however, must happen at the 
expense of their boys associating entirely with convict servants. 
I am not aware that the tone of society has assumed any |H‘culiar 
character; but with such habits, and without intellectual pur- 
suits, it can hardly fail to deteriorate. My opinion is such, that 
nothing but rather sharp necessity should compel me to eml- 
grate. 

The rapid prosjK*rity and future prospcts of this colony are to 
me, not understanding these subjects, very puzzling. The two 
main exports are wool and w hale-oil, and to both of these pro- 
ductions there is a limit. The country is totally unfit for canals, 
therefore there is a not very distant {mint, beyond which the 
land-carriage of wool will not repay the expense of shearing and 
tending sheep. Pasture everywliere is so thin that settlers have 
already puslied far into the interior : moreover, the country 
further inland becomes extremely poor. Agriculture, on account 
of the droughts, can never succeed on an extended scale : there*- 
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fore, so far as I can see, Australia must ultimately depend upon 
being the centre of commerce for the soutliern hemisphere, 
an<l perliaps on her future manufactories. Possessing coal, she 
always has the moving power at hand. From the habitable 
country extending along the coast, and from her Englbh extrac- 
tion, she is sure to be a maritime nation. I formerly imagined 
that Australia would rise to be as grand and powerful a country 
iis North America, but now it appears to me that such future 
grandeur is rather problematical. 

With respect to the state of the convicts, I had still fewer 
opportunities of judging than on the other points. The first 
question is, whether their condition is at all one of punishment: 
no one will maintain that it is a very sevefti one. This, however, 
1 snf)pose, is of little consequence as long as it continues to be 
an obj(‘Cf of dread to criminals at home. The corf>oreal wants 
of the convicts are tolerably well supplied ; their prospect of 
future liberty and comfort is not distant, and after good conduct 
c*<*rlaiii. A ticket of leave,’’ wdiieh, as long as a man keeps 
clear of suspicion as well as of crime, makes him free within a 
certain district, is given upon good conduct, after years propor- 
tional to the length of the sentence; yet with all this, and over- 
looking the previous imprisonment and wretched passage out, T 
believe the years of assignment are pa^scnl away with discontent 
and nnhappiiiess. As an intelligent man remarked to me, the 
convicts know' no pleasure beyond sensuality, and in this they are 
not gratified. The enormous bribe which (government possesses 
in ofteririg frc?e pardons, together with the deep horror of the 
secludwl penal settlements, destroys confidence between the con- 
victs, and so prevents crime. As to a sense of shame, such a 
feeling does not appear to be known, and of this I witnessed 
some very singular proofs. Though it is a curious fact, 1 was 
universally told that the character of the convict j>opulation is 
one of arrant cowanlice ; not unfrequcntly some become despe- 
rate, and quite indifferent as to life, yet a plan requiring cool or 
continiie<l courage is seldom put into execution. The worst 
feature in the whole case is, that although there exists what may 
be called a legal reform, and comparatively little iv<i committed 
which the law can touch, yet that any moral reform should take 
place appears to be quite out of the question. I was assured by 
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welLiiiformed people, that a man wlio should try to Improve, 
could not while living with other assigned servants ; — his life 
would be one of intolerable misery arui persecution. Nor must 
the contamination of the convict-ships and prisons, both here 
and in England, be forgotten. On the whole, as a place of 
punishment, the object is scarcely gainiHl ; as a real system of 
reform it has failetl, as perhaps would every other plan ; but as 
a means of making men oiitwanlly hon(?st, — of converting vaga- 
bonds, most useless in one hemisphere, into active citizens of 
another, and thus giving birth to a new and splendid country — a 
grand centre of civilization — it has succeeded to a degree perhaps 
un|>arall€le(l in history. 

30^^.— The Beagle sailed for Hobart Town in Van Diemen’s 
Land. On the 5th of February, after a six days* j)assage, of 
which the first part was fine, and the latter very cold and squally, 
we entered the mouth of Stonn Bay : the weather justifie<l this 
awful name. The bay should rather be called an estuarj% for it 
receives at its head the waters of the Derwent. Near the mouth, 
there are some extensive basaltic platforms ; but higher up the 
land l>ecomes mountainous, and is covered by a light wood. The 
lower parts of the hills w'hich skirt the bay are cleared ; and the 
bright yellow fields of corn, and dark green ones of potatoes, 
appeared very luxuriant. Late in the evening >ve anchored in 
the snug cove, on the shores of w hich stands the capital of Tas- 
mania. The first aspect of the place w as very inferior to tli^it of 
Sydney ; the latter might be called a city, this only a town. It 
stands at the base of Mount Wellington, a mountain 3100 feet 
high, but of little picturesque beauty : from this source, how- 
ever, it receives a good supply of w ater. Round the cove there 
are some fine warehouses, and on one side a small fort. Coming 
from the Spanish settlements, where such magnificent care has 
generally been paid to the fortifications, the means of defence in 
these colonies appeared very contemptible. Comparing the town 
with Sydney, I was chiefly struck with the comparative fewness 
of the large houses, either built or building. Hobart Town, from 
the census of 1835, contained 13,826 inhabitants, and the whole 
of Tasmania 36,505. 

All the aborigines have been removed to an island in l^ass’s 
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Straits, so that Van Diemen’s Land enjoys the great advantage 
of being free from a native population. This most cruel step 
seems to have been quite unavoidable, as the only means of 
stopping a fearful succt^ssion of robberies, burnings, and mur- 
dei-s, committed by the blacks ; and which sooner or later would 
have ended in their utter destruction. I fear there is no doubt, 
that this train of evil and its consequences, originateKl in the in- 
famous conduct of some of our countrj'’men. Thirty years is a 
short period, in which to have banishecl the last aboriginal from 
his native island, — and that island nearly as large as Ireland. 
The correspondence on this subject, which took place between 
the government at home and that of Van Diemen’s Land, is very 
interestinir. Altliougli numbers of natives were shot and taken 
prisoners in the skinnishing, which was going on at intervals for 
several years ; notliing seems fully to have iinpressetl them with 
the idea of our overwhelming power, until the w'hole island, in 
1830, was put under martial law, and by proclamation the whole 
population comniandcsl to assist in one great attempt to secure 
the entire race. The plan adopted was nearly similar to that of 
the great hunting-matches in India: a line was formed reaching 
across the island, witli the intention of driving the natives into 
a cul-de-me on Tasman’s peninsula. The attempt failed ; the 
native^s, having tied up their dogs, stole during one night through 
the lines. This is far from surprising, when their practised senses, 
and usual manner of crawling after wild animals is considered. 
I Jiave been assured that they can conceal themselves on almost 
bare ground, in a iiiaiiner which until witnessed is scarcely cre- 
dible ; their dusky bodies being easily mistaken for the blackened 
stumps which are scattered all over the country. I was told 
of a trial between a party of Englishmen and a native, wiio was 
to stand in full view on the side of a bare hill ; if the English- 
men closed their eyes for less than a minute, he would squat 
down, and then they were never able to distinguish him from 
the surrounding stumps. But to return to the hunting- match ; 
the natives understanding this kind of warfare, were terribly 
alarmed, for they at once perceived the power and numbers of 
the whites. Shortly afterwanls a party of thirteen belonging to 
tw'o tribes came in ; and, conscious of their unprotected condi- 
tion, delivered tliemselves up in despair. Subsequently by the 
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intrepid €?xertion.s of Mr. Robinson, an active amJ la^novolent 
man, who feurlt^ssly visiUnl by hiniS4?lf the most hostih* of the* 
natives, the wliole were iiahieed to act in a similar manner. 
They were then removed to an island, where food and clothes 
were provuletl them. Count Strzelecki stales,* that **at the 
epoch of their deportation in the number of natives 

amounted to 210. In 1842, that is after the interval of seven 
years, they mustered only fifty-four individuals ; and, while each 
&mily of the interior of New South Wales, uncoiitamiiiated by 
conti^t with the whites, swarms with children, those of Flinders* 
Island had during eight years, an accession of only fourteen in 
number !** 

The Beagle staid here ten days, and in this time I made se- 
veral pleasant little excursions, chiefly with the object of examin- 
ing the geological structure of the immediate neighbourhfMMl. 
The main points of interest consist, first in . some highly fossili- 
ferous strata, belonging to the Devonian or Carboniferous periotl ; 
secondly, in proofs of a late small rise of the land ; and lastly, in 
a solitary' and superficial jKitch of yellowish limestone or tra- 
vertin, which contains numerous impressions of leaves of trees, 
togetlier with land-shells, not now' existing. It is not* impro- 
bable that this one small quarry, includes the oidy remaining 
reconl of the vegeUition of Van Diemen’s I^nd during one 
former e{>och. 

The climate here is damper than in New South Wales, and 
hence the land Is more fertile. Agriculture flourishes: the cul- 
tivated fields look well, aud the gardens abourid with thriving 
vegetables and fruit-trees. Some of the farm-houses, situated 
in retired spots, had a very attractive appearance. The general 
aspect of the vegetation is similar to that of Australia ; perhap 
it is a little more green and cheerful ; and the j)asture betw'een 
the trees rather more abundant. One day I took a long walk 
on the side of the bay opposite to the town : I crossed in a steam- 
boat, two of which are constantly plying backwards and forwards. 
The machinery of one of these vessels was entirely manufactured 
in this colony, which, from its very foundation, then numbered 
only three and thirty years 1 Another day I ascended Mount 
Wellington; I took with me a guide, for I failed in a first 
* Physical Description of New South Wales and Van Diemen’s Land, p. 354. 
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ntteinpt, from the thickness of the wood. Our guide, however, 
was a stupid fellow, and conducted us to the southern and damp 
side of tlie mountain, where the vegt^tation was very luxuriant ; 
and where the labour of the ascent, from the number of rotten 
trunks, was almost as great as on a mountain in Tierra del Fuego 
or in Chiloe. It cost us five and a half hours of hard climbing 
before we reached the summit. In many parts the Eucalypti 
grew to a great size, and composed a noble forest. In some 
of the dampest ravines, tree-ferns flourished in an extraordinary 
manner ; I saw one which must have been at least twenty feet 
high to the base of the fronds, and was in girth exactly six feet. 
Tlie fronds fonning the most el^nt parasols, produced a gloomy 
shade, like that of the first hour of night. The summit of the 
mountain is broad and flat, and is composed of huge angular 
masses of naked greenstone. Its elevation is 3100 feet above 
the level of the sea. The dcy was splendidly clear, and we en- 
joyinl a rao.st extensive view ; to the north, the country appeared 
a mass of wooded mountains, of about the same height with that 
on which we were standing, and with an equally tame outline : 
to the south the broken land and water, forming many intricate 
bays, wtu? mapped with clearne^^s before us. After staying some 
liours on the sum mi t, we found a better way to descend, but did 
not reach the Ileagle till eight o’clock, after a severe day’s 
work. 

Fehruanj Ith , — The Beagle sailed from Tasmania, and, on 
the ()th of the ensuing month, reached King George’s Scuind, 
situated close to the S.W, corner of Australia. We staid there 
eight days ; ami we did not <hiring our voyage j)ass a more dull 
and uninteresting time. The countr}\ viewed from an eminence, 
appears a wo<Kly plain, with here and there rounded and partly 
bare hills of granite protruding. One <lay I went out with a 
party, in hopes of se^drig a kangaroo hunt, and walked over a^jood 
many miles of country. F>erywhere we found the soil sandy, 
and very poor ; it supported either a coarse vegetation of thin, 
low brushwood and wiry grass, or a forest of stunted trees. The 
scenery resembled that of the high sandstone platfonn of the Blue 
Mountains ; the Casuarina (a tree somewhat resembling a Scotch 
flr) is, however, here in greater number, and the Flucalyptus in 
rather less. In the open parts there were many grass-trees, — 

^ a • 
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a plant which, in appearance, haa some aflinity with the palm ; 
but, instavd of being surmounted by a crown of noble frcnuls, it 
can boast^erely of a tuft of very coarse grass-like leaves. The 
general bnght green colour of the brushwotxl and other plants, 
viewed from a distance, s<*eined to promise fertility. A single 
walk, however, was enough to dispel sucli an illusion ; and he 
who thinks with me \^ ill never wish to walk again in so unin- 
viting a countrj'. 

One day I accomiKinieil Captain Fitz Roy to Ilald Head ; the 
place mentioned by so many navigators, where some imagin^l 
that they saw corals, ami others that they sitw petrifinl trcH's, 
standing in the position in wliich they had grown. According 
to our view, the be<Ls^' have Imhui formal by the wiml liaving 
heaped up fine sand, com|H>s<'<l of minute rounded partic]«‘s of 
shells and corals, during wliich process Iminches and roots of 
trees, together with many land-sl’clls, beCArne enelosed. I'he 
whole then bi'caine consolidat<*<l by the p(*rcolation of <*iilcareous 
matter; and the cylindrical cavities left by the de<*aying of the 
w'ood, were tliiis also filled up with a hard pseudo-stalactitical 
stone. The weather is now w<‘aring away the softer parts, aiid 
in consefjuence the hard casts of the roots and branches of the 
trees project alxive the surface, and, in a singularly decc[)fivc 
manner, resemble the stumps of a ilead tliicket. 

A large tribe of natives, called the 'White Cockatoo men, 
happened to pay the settlement a visit while \\<* were tluTe. 
These men, as well as those of tlie tribe Indonging to King 
George’s Sound, being tempted by the offer of some tubs of rice 
and sugar, were persuaded to hold a “ corrohery,” or great 
dancing-party. As soon as it grew dark, small fires were liglitefl, 
and the men commenced their toilet, which consisted in painting 
themselves white in spots and lines. As soon as all wa** re;idy, 
large, fires w^ere kept blazing, round which the women and chil- 
dren were collected as spectators; the Cockatoo and King 
George’s men formed two distinct parties, and generally danced 
in answer to each other. The dancing consisted in their running 
either sideways or in Indian file into an open space, ami stamp- 
ing the ground with great force as they marched together, llieir 
heavy footsteps were accompanied by a kind of gnint, by beating 
their clubs and spears together, and by various other gesticula- 
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tions, such as extending their arms and wriggling their bodies. 
It was a most rude, barbarous scene, and, to our ideas, without 
any sort of meaning ; but we observed that the Walk women 
and children watched it with the greatest pleasure. Perhaps 
these dances originally represented actions, such as wars and 
victories ; there was one called the Emu dance, in which each 
man extended his arm in a bent manner, like the neck of that 
bird. In another dance, one man imitated the movements of a 
kangaroo grazing in the woods, whilst a second crawled up, and 
pretended to spear him. AVhen both tribes mingled in the dance, 
the ground trembled with the lieaviness of their steps, and the 
air resounded with their wild cries. Everj one appeared in high 
spirits, and the group of nearl}’' naked figures, viewed by the 
light of the blazing fires, all moving in hideous liarmony, formed 
a perfect display of a festival amongst the lowest barbarians. In 
Tierra d(‘l Fm‘go, wc^ave beheld many curious scenes in savage 
life, but never, I think, one where the natives were in such high 
spirits, and so perfectly at their case. After the dancing was 
over, tilt* whole party formed a great circle on the ground, and 
the boiIe<l rice and sugar was distributed, to the delight of all. 

After several K'dious delays from clouded weather, on th< 
14th of ^larch, w v gladly stood out of King George’s Sound on 
our course ii) Iv(*eling Island- Farewell, Australia ! you are a 
rising child, and doubth^ss some day will reign a great princess 
in tiie South : but you are too great and ambitious for afiectiou, 
yt4 not great <*nough for respect, I leave your shores without 
sorrow or regret. 
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CHAPTER XX. 

KEELING island: — CORAL FORMATIONS. 

Keeling Island— Singular appearance — Scanty Flora — Transport of Seetls — 
Birds and Insects — Ebbing and flowing Springs— Fields of dead (^oral 
— Stones translated in the roots of Trees -Great Cral> — Stinging ("orals 
— Coral-eating Fish— (^oral Formations— Lagoon Islands or Atolls — 
Depth at which reef-budding Corals can live — Vast AD»ris interspt*rsi‘d 
with low Coral Islands -SiiKsideiice of their foundations— Ikrrier lM*< rs 
— Fringing Conversion of Fringing Reefs into Barrier Reefs, and 

into Atolls —Evidence of changi^ in Ia vcI— B naches in Barrier Reefs — 
Maldiva Atolls ; their |)eculiar stmcliiA*— Dead and submerged JUefs— 
Areas of subsidence and elevation — Distribution of Volranos— Subsidence 
slow, and vast in amount 

April Ui. — We arrivcnl in view of the Kecdino: or Cocos Islands, 
situate^l in the Indian Ocean, and about six hundretl miles dis- 
tant from the coast of Sumatra. This is one of the lagoon- 
islands (or atolls) of coral formation, similar to thase in the 1 a>w 
A rchiiielago which we passed near. When the ship was in the 
channel at the entrance, Mr. Liesk, an English resident, came 
off in his boat. The history of the iiiliabi Lints of this place, in as 
few words as possible, is as follows. About nine years ago; Mr. 
Hare, a worthless character, brought from the East Indian archi- 
pelago a number of Malay slaves, which now, including children, 
amount to more than a hundred. Shortly afterwards, Captain 
Ross, who had before visited these islands in his merchant-ship, 
arrived from England, bringing with him his family, and goods 
for sdctlement : along with him came Mr. Liesk, who had been 
a mate in his vessel. The Malay slaves soon ran away from the 
islet oil which Mr. Hare was settled, and joined Captain Ross’s 
party. Mr. Tlare upon this was ultimately obliged to leave the 
place. 

The Malays are now nominally in a state of freedom, and cer- 
tainly are so, as far as regards their personal treatment ; but in 

joiA ftlbiciir dis- 



1836.] 


SINGULAR APPEARANCE. 


453 


contented state, from the repeated removals from islet to islet, 
and perhaps also from a little mismanagement, things are not very 
prosperous. The island has no domestic quadruped, excepting 
the pig, and the main vegetable production is the cocoa-nut. 
The whole prosperity of the place depends on tliis tree : the only 
exports being oil from the nut, and the nuts themselves, which 
are taken to Singapore and Mauritius, where they are chiefly 
used, when grated, in making curries. On the cocoa-nut, also, 
the pigs, wliicli are loaded with fat, almost entirely subsist, as do 
the ducks and poultry. Even a huge land-crab is furnished by 
nature with the means to oi>en and feed on this most useful pro- 
duction. 

Tile riug-formc<l reef of the lagoon-kland is surmounted in 
the greater part of its length by linear islets. On the northern 
or leeward side, th(?re is an opening through which vessels can 
pass to tiie anchorage within. On entering, the scene w^as very 
curious and ratlier jiretty ; its beauty, however, entirely de- 
jiemUHl on the brilliancy of the surrounding colours. The shallow, 
clear, and still water of the lagoon, resting in its greater part on 
white sand, is, when illumined by a vertical sun, of the most 
vivid green. This brilliant expanse, several miles in width, is 
on all sides ilivided, either by a line of snow-white breakers from 
the dark Jieaving waters of the ocean, or from the blue vault of 
heaven by the strips of land, crowned by the level tops of the 
eoooa-nut frees. As a white cloud here and there affords a 
pUv'isiiig contrast with tlie azure sky, so in the lagoon, bands of 
living coral darken the emerald green water. 

The next morning after anchoring, 1 went on shore on Direc- 
tion Island. The strip of dry land is only a few hundreil yards 
in widtli ; on the lagoon side there is a wdnte calcareous l>each, the 
radiation from which under this sultry climate was very oppres- 
sive; and on the outer coast, a solid broad flat of coral-rock 
served to break the violence of the open sea. Excepting near 
the lagoon, w here there is some sand, the land is entirely com- 
posefl of rounded fragments of coral. In such a loose, drj^ stony 
soil, the climate of the intcrtropical regions alone could produce 
a vigorous vegetation. On some of the smaller islets, nothing 
could be more elegant than the manner in which the young and 
full-grown cocoa-nut trees, without destroying each other’s sym- 
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metry, were mingled into one wood. A beach of glittering white 
sand formed a border to these fairy sj)Ots. 

I will now give a sketch of the natunil history of these islands, 
which, from its very paucity, possesses a peculiar interest. The 
cocoa*nut tree, at the first glance, seems to compose the whole 
wood; there are, however, five or six other trees. One of 
these grows to a \ery large size, but, from tin* extreme softness 
of its wood, is useless; another sort affords excellent timber for 
ship-building. Besitles the trees, the numlier of plants is exceed- 
ingly limited, and consists of insignificant wmls. In my collec- 
tion, which includes, I believe, nearly the perfect FIoiii, then* 
are twenty sjH*ci('s, witiiout reckoning a moss, lielien. and fungus. 
To this number two tr^es must be adtlwl ; one of which was not 
in flower, and the other I only heard of. The latter is a solitary 
tree of its kind, and grows near the beiveh, where, without doul>t, 
the one seed was thrown up by the waves. A (iiiilandiua also 
grows on only one of the islets. I do not include in the above 
list the sugar-cane, banana, some other vegetaliles, fruit-trees, 
and imported grasses. As the islands consist entirely of com!, 
and at one time must have existed as mere waO r-washwl reefs, 
all their terrestrial productions must liave l)eeu transported here 
by the waves of the sea. In aecordance with this, the Florida 
has cpiite the character of a refuge for the destitute : Professor 
Ilenslow informs me that of the twenty species nineteen be- 
long to different genera, and these again to no less than sixteen 
families ! ^ 

In Holman’s f Travels an account is given, on the authority 
of Mr. A. S. Keating, who resuhnl twelve months on these 
islands, of the various sewls and other bodies whicli have been 
known to have been washed on shore. Seeds and plants from 
Sumatra and Java liave been driven up by the surf on the wind- 
ward side of the islands. Among them have been found the 
Kimiri, native of Sumatra and the peninsula of Malacca ; the 
cocoa-nut of Balci, known by its shape and size; the Dadass, 
which is planted by the Malays with the pepper-vine, the latter 
intw'ining round its trunk, and supporting itself by the prickles 

♦ These plants are described in the Annals of Nat Hist,, vol. i., 1838, 
p. 337. 

t Holman’s Travels, vol. iv., p. 378. 




1836.] SEEDS TRANSPORTED BY THE SEA. . 453 

on its stem ; the soap-tree ; the castor-oil plant ; trunks of the 
sago palm ; and various kinds of seeds unknown to the Malays 
settled on the islands. These are all supposed to have been 
driven by the N.W. monsoon to the coast of New Holland, and 
thence to these islands by the S.E. tnule-wind. Large masses of 
Java teak and Yellow wood have also been found, besides im- 
mense trees of red and white cedar, and the blue gum- wood of 
New Holland, in a perfectly sound condition. All the hardy 
seeds, such as creepers, retain their germinating power, but the 
softer kinds, among winch is the mangostin, are destroyed in the 
passage. Fishing-canoes, apparently from Java, have at times 
been Wcished on shore.” It is interesting thus to discover how 
numerous the are, which, coming /rom several countries, 
are driited over the wide ocean. Professor Henslow tells me, he 
believes that n(‘arly all tiie plants whicli 1 brought from these 
islands, are common littoral sj)ecies in the East Indian archipe- 
lago). From the direction, however, of the winds and currents, 
it seems scarcely possible that they could have come here in a 
direct line. If, as suggested with much probability by Mr, 
Keating, tliey were first carried towards tlio coast of New^ Hol- 
land, and tliencc driftosl back together with the prcxluctions of 
that country, tin* seeds, before germinating, must have travelled 
between 180() and 2400 miles. 

Chaiiiisso,* when describing the Kadack Archipelago, situateii 
in the western part of the Pacifie, states that “ the sea brings to 
these islamls tlu* seeds and fruits of many trees, most of w4)ich 
Jia\'e yet not grown Iiere, The greater part of these seeds appear 
to have not yet lost the capability of grow ing.” It is also said 
that palms and l)amboo.s from somewdiere in the torrid zone, and 
trunks of uortiieru firs, are washed on shore : these firs must have 
come from an immense distance. These facts are highly inte- 
resting. It cannot be doubte<i that if there w’ere land-birds to 
pick up the steeds when first cast on shore, and a soil better 
adapted for their growth than the loose blocks of coral, tliat the 
most isolated of the lagoon- islands would in time possess a far 
more abundant Flora than they now" have. 

Tlie list of land animals is even poorer than that of the plants. 
Some of the islets are inhabited by rats, w hich were brought in 
♦ Kotzebue’s First Voyage, vol, iii., p, 155. 
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a ship from the Mauritius, wrecked here. These rats arc cou- 
sidereti by Mr, Waterhouse as ideiiluul with the English kind, 
but they are smaller, and more brightly coloured. There are 
no true land*birds; for a snipe and a mil (Kallus Phillippeiisis), 
though living entirely in the dry herbage, belong to the order of 
Wadeis* Birds of this order are said to occur on several of tlie 
small low islands in tlie Pacific. At Ascension, where there is 
no land bird, a rail (Porphyrio simplex) was shot near the 
summit of the mountain, and it w as evidently a solitary straggler. 
At Tristan d’Acunlia, where, according to C‘'^rinichae], there are 
only two land birds, there is a coot. From these facts I btdieve 
that the waders, after the innumerable web-foototl sj>ecies, are 
generally the first colonists of small isolateii islands. I may add, 
that whenever I noticed bin Is, not of oceanic s|>ecies, vei*}' far 
out at sea, they always belongwi to this onler ; and hence they 
would naturally become tlie earliest colonists of any remote point 
of land. 

'Of reptiles I saw only one small lizard. Of insects I took 
pains to collect every kintl. Exc\usive of spiders, which were 
numerous, there were thirteen species.* Of these, one only was 
a beetle. A small ant swarmed by thousands under the loose <iry 
blocks of coral, and was the only true insect which was abun- 
dant. Although the pnxlnctions of the land are thus sainty, if 
we look to the waters of the surrounding sea, the number of 
organic beings is indeed infinite. Chamisso has described f the 
natural history of a lagoon-island in the Kadack Archipcdago ; 
and it is remarkable ho>v closely its inhabitants, in number and 
kind, resemble those of Keeling Island. There is one lizard 
and two waders, namely, a snipe and curlew. Of plants there 
are nineteen species, including a fern ; and some of these are the 
same with those growing here, though on a spot so immensely 
remote, and in a different ocean. 

Th<?"long strips of land, forming the linear islets, have been 
raised only to that height to which the surf can throw fragments 
of coral, and the wind heap up calcareous sand. The solid fiat 

* The thirteen species belong to the following orders In the Cofcapterat 
a minute Elater ; Orthr/pierai a Gryllus and a Blatta ; HemipterOy one spe- 
cies; Ifcmopteray two; Nevroptera, Vk Chrysopa; Hjfmmopi^riiy two ants: 
Lejoidoptera noctumay a Diopsca, and a Pterophonis(? j ; Dipteruy two species. 

f Kotzebue’s First Voyage, voJ. iii., p. 222. 
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of coral rock on the outside, by its breadth, breaks the first vio- 
lence of the waves, which otherwise, in a day, would sweep away 
these islets and all their productions. The ocean and the land 
seem Jiere struggling for mastery : although terra firma has ob- 
tained a footing, the denizens of the water think their claim at 
least equally good. In every part one meets hermit crabs of 
more than one species,* carrying on their backs the shells which 
they have stolen from the neighbouring beach. Overhead, nume- 
rous gannets, frigate-birds, and terns, rest on the trees; and 
the wood, from the many nests and from the smell of the atmos- 
phere, might be called a sea-rookery. The gannets, sitting on 
their rude nests, gaze at one with a stupid yet angry air. The 
noddies, as their name expresses, are silly little creatures. But 
there is one charming bird : it is a small snow-white tern, which 
smoothly hovers at the distance of a few feet above one^s head, 
its large black eye scanning, wdth quiet curiosity, your expres- 
sio!». Little imagination is required to fancy that so light and 
delicate a bo<ly must be tenanted by some wandering fairy 
spirit. 

Stmihtijy Apj 'd Zrd , — After service I accompanied Captain 
Fitz Hoy fo the settlement, sitiiated at tlie distance of some miles, 
on the point of an islet thickly covered with tall cocoa-nut trtH**^. 
Captain Uoss and Mr. l^iesk live in a large barn-like house 
open at both ends, and IiikhI with mats made of woven bark. 
The houses of the Malays are arranged along the shore of the 
Itigoon. The wlude place had rather a desolate aspec’t, for there 
were no ganiens to show tlie signs of care and cultivation. The 
natives belong to difi'erent islands in the East Indian archipelago, 
but all speiik tlie same language; we saw the inhabitants of 
Borneo, Celebes, Java, and Sumatra. In colour they resemble 
the Tahitians, from wliom they do not widely differ in features. 
Some of the women, however, show a goo<l deal of the Chinese 
character. I liktMl both their general expressions and the sound " 
of their voices. TJiey appeared poor, and their houses were des- 
titute of furniture ; but it was evident, from the plumpness of 

* The large claws or pincers of some of these crabs are most beautifully 
adapted, when drawn Imck, to form an operculum to the shell, nearly as 
perfect as the proper oue originally belonging to the molluscous animal. I 
was assured, and as far as my observation went I found it so, that certain 
species of the hermit-crabs always use certain sjiecies of shells. 
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the little childreB^ that cocoa-nuts and turtle aflbrd no bid sus- 
tenance. 

On this island the wells are situated, from which ships obtain 
w’ater. At first sight it apj)ears not a little remarkable that the 
fresh water should regularly ebb and flow with the tides • and it 
has even been irnagineti, that sand Iuls the power of filtering the 
salt from the sea-water. These ebbing wells are common on 
some of the low islands in the West Indies. I'he eompressixl 
sand, or porous coi*ai rock, is penneatal like a s[)onge with the 
salt water ; but the rain which fills on the surface must sink to 
the level of the surrounding stui, and must accumnlate there, dis- 
placing an equal bulk of the salt water. As the water in the 
lower part of the greSt sponge-like coral mass rises and falls 
with the tides, so will the water near the surface ; and this will 
keep fresh, if the mass be suflieiently compact to prevent much 
mechanical ailinixture ; but where the laud consists of gn^at loos(* 
blocks of coral wdth open interstices, if a well be dug, the water, 
as I have seen, is brackish. 

After dinner we stayetl to see a curious half superstitious scene 
acted by the Malay women. A large wooden spoon dress(*(l in 
garments, and which had been carried to the grave of a de‘ad 
man, they pretend becomes inspired at the full of the moon, and 
will dance and jump about. After the proper pre[)arations, the 
spoon, held by two women, became convulsed, and danced in 
good time to the song of the surrounding children and women. 
It was a most foolish spectacle ; but IVlr. Liesk maintained that 
many of the Malays believed in its spiritual movements. The 
dance did not commence till the moon had risen, and it was well 
w'orth remaining to behohl her bright orb so quietly shining 
through the long arms of the cocoa-nut trees as they waved in 
the evening breeze. These scenes of the tropics are in them- 
selves so delicious, that they almost equal those dearer ones at 
home, to which we are bound by eJich best feeling of the mind. 

The next day I employed myself in examining the very inte- 
resting, yet simple structure and origin of these islands. The 
water being unusually smooth, I waded over the outer flat of dead 
rock as far as the living mounds of coral, on which the sw^ell of 
the open sea breaks. In some of the gullies and hollows there 
were beautiful green and other coloured fishes, and the forms 
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and tints of many of tlie zoophytes were admirable. It is ex- 
cusable to grow entimsiastic over the infinite numbers of organic 
beings with which the sea of the tropics, so prodigal of life, 
teems ; yet I must confess I think those naturalists who have 
described, in well-known words, the submarine grottoes decked 
with a thoiisand beauties, have indulged in rather exuberant 
language. 

April 6(h . — 1 accompanied Captain Fitz Roy to an island at 
the head of the lagoon : the channel was exceedingly intricate, 
winding through fields of delicately branched corals. We saw 
several turtle, and two boats were then em])]oyed in catching 
them. The water was so clear and shallow, that although at 
first a turtle (|inekly dives out of sightf yet in a canoe or boat 
under siiil, the pursuers after no very long cha«:e come Up to it. 
A man standing ready in tin? bow, at this moment dashes through 
the water upon the turtle^s buck ; then clinging with both hands 
by the shell of its neck, he is carried away till the animal be- 
comes exhausted and is secured. It wiis quite an interesting 
ehas(j to see the two boats thus doubling about, and the men 
dashing head foremost into tlie water trying to seize their prey. 
Captain JMoresby informs me that in the Chagos archipelago in 
this same ocean, the natives, by a horrible process, take the shell 
from the back of the living turtle. “ It is covered with burning 
charcoal, whi(di causes the outer shell to curl upwards ; it is 
then forced off with a knife, and bef(»rc it becomes cold flattened 
between boards. After this barbarous process the animal is 
surtcred to regain its native element, where, after a certain* time, 
a new shell is formed ; it is, liowever, too thin to be of ser- 
vice, and the animal always appears languishing and sickly.’^ 

When we arrived at the head of the lagoon, we crossed a 
narrow islet, and found a great surf breaking on the windw^ard 
coast. I can hardly explain the reason, but there is to my mind 
much grandeur in the view^ of the outer shores of these lagoon- 
islands. There is a simplicity in the barrier-like beach, the 
margin of green bushes and tall cocoa-nuts, the solid Hat of dead 
cortd-rock, strewml here and there with great loose fragments, 
and tin* line of furious breakers, all rounding away tow^ards 
either hand. The ocean throwing its waters over the broad reef 
appears an invincible, all-powerful enemy ; yet we see it resisted, 
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and even conquered, by means which at flrst seem mast \\ eak and 
inefficient. It is not that the ocean spares the rock of coral ; 
the great fragments scattered over the reef, and heapetl on the 
beach, whence the tall cocoa-nut springs, plainly bespeak the 
unrelenting power of the wavas. Nor are any periods of repose 
granted. The long swell caused by the gentle but steady action 
of the trade-wind, always blowing in one <iirection over a wide 
area, causes breakers, almost ecpialling in force those during a 
gale of wind in the temperate regioms, and which never cease to 
rage. It is impossible to behold these wav(^ w itliout feeling a 
conviction that an island, though built of the hardest nxrk, let it 
be porphyr\% granite, or quartz, would ultimately yield and be 
demolished by such an'lrrt'sistible power. Yet these low , insig- 
nificant coral-islets stand and are victorious : for lure anotlu-r 
power, as an antagonist, tak(»s part in the contt'st. The organic 
forces separate th^ atoms of carbonate of lime, one by one, from 
the foaming breakers, and unite tliem into a symmetrical struc- 
ture. Let the hurricane tear up its thousiind huge fragments ; 
vet what will that tell airainst the accumulate<i labour of myriads 
of architects at work night and day, month after month ? 'riius 
do w^e see tlie soft and gelatinous bmly of a polypus, through the 
agency of the vital laws, confpiering the great mechanical power 
of the waves of an ocean which neither tlie art of man nor the 
inanimate w'orks of nature couhl successfully resist. . 

We did not return on board till late in the evening, for we 
staid a long time in the lagoon, examining the fields of coml and 
the gigantic shells of the chama, into which, if a man were to'put 
bis hand, he would not, as long as the animal lived, be able to 
withdraw it. Near the head of the lagoon, I was much surprised 
to find a wide area, consideraldy more than a mile squan*, covered 
wdth a forest of delicately branching corals, which, though stand- 
ing upright, were all dead and rotten. At first I was quite at a 
loss to understand tlie cause ; aftenvards it occurred to me that 
it was owing to the following rather curious combination of cir- 
cumstances. It should, however, first be stated, that corals are 
not able to survive even #short exposure in the air to the sun’s 
rays, so that their upward limit of growth is determined by that 
of lowest water at spring tides. It appears, from some old charts, 
that the long island to windward was formerly separated by wide 
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cliannel8 into several islets ; this fact is likewise indicated by the 
trees bein^ younger on these portions. Under the former con- 
dition of the reef, a strong breeze, by throwing more water over 
the barrier, would tend to raise the level of the lagoon. Now 
it acts in a directly contrary manner ; for the water within the 
lagoon not only is not increased by currents from the outside, 
but is itself blown outwards by the force of the wind. Hence 
it is observed, that the tide near the head of the lagoon does not 
rise so high during a strong breeze as it does when it is calm. 
This difference of level, although no doubt very small, has, I 
believe, caused the death of those coral-groves, which under the 
former and more open condition of the outer reef had attained 
the utmost possible limit of upward growth. 

A few miles north of Keeling there is another small atoll, 
the lagoon of which is nearly filled up with coral-mud. Captain 
Koss found embedded in the conglomerate on the outer coast, a well- 
rounded fragment of greenstone, rather larger than a man’s head : 
he and the men with him were so much surprised at this, that 
t}»ey brouglit it aw'ay and preserved it as a curiosity. The oc- 
currence of this one stone, wiiere every other particle of matter 
is calcareous, certainly is very puzzling. TJie island has scarcely 
ever been visited, nor is it probable that a shij) had been wrecked 
there. From the absence of any better explanation, I came to 
the conclusion that it must have come entangled in the roots 
of some large tree: wlieu, however, I considered the great 
distance from the nearest land, the combination of chances against 
a stone thus being entangled, the tree wfished into the sea, floated 
so far, then landed safely, and the stone finally so embedded as 
to allow of its discovery, I was almost afraid of imagining a 
meiins of transport apparently so improbable. It was therefore 
with great interest that I found Chamisso, the justly distin- 
guished naturalist who accompanied Kotzebue, stating that the 
inhabitants of the Kadack archipelago, a group of lagoon -islands 
in the midst of the Pacific, obtained stones for sharpening their 
instruments by searching the roots of trees winch are cast upon 
the beach. It will be evident that||lbis must have happened 
several times, since laws have been established that such stones 
belong to the chief, and a punishment is inflicted on any one 
who attempts to steal them. When the isolated position of these 
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small islands in the midst of a vast ocean — their great distance 
from any land excepting that of coral formation, attested by the 
value which the inhabitants, who are such bold navigators, attach 
to a stone of any kind, and the slowness of the currents of 
the open sea, are all considered, the occurrence of pebbles thus 
transported does appear wonderful. Stones may often be tlms 
carried ; and if the island on which they are stranded is con- 
structed of any other substance besides coral, tliey would scarcidy 
attract attention, and their origin at least would never be guessed. 
Moreover, this agency nmy long escape discoveiy from tlie pro- 
bability of trees, especially those loaded with stones, floating 
beneath the surface. In the channels of Tierra del Fuego large 
quantities of drift timUer are cast upon the beach, yet it is ex- 
tremely rare to meet a tree swimming on the water. Tlies(» 
facts may possibly throw light on single stones, whether angular 
or rounded, occasionally found enubedded in fine sediraentar}' 
masses. 

During another day I visited West Islet, on which the vege- 
tation was perhaps more luxuriant than on any other. Tlie co- 
coa-nut trees generally grow separate, but here the young ones 
flourished beneath their tall parents, and formed with their long 
and curved fronds the most shady arbours. Those alone who 
have tried it, know how delicious it is to be seated in such shade, 
and drink the cool pleasant fluid of the cocoa-nut. In this 
island there is a large bay-like space, composed of tlie finest 
white sand : it is quite level, and is only covered by the tide at 
high water ; from this large bay smaller creeks penetrate the 
surrounding woods. To see a field of glittering white stind, 
representing water, with the cocoa-nut trees extending their tall 
and waving trunks round the margin, formed a singular and very 
pretty view. 

I ^ve before alluded to a crab which lives on the cocoa-nuts : 
it is very common on all parts of the dry land, and grows to a 
monstrous size : it is closely allied or identical with the liirgos 
latro. The front pair of legs terminate in very strong and 
heavy pincers, and the la^^ir are fitteil with others weaker and 
much narrower. It would at first be thought quite impossible 

* Some natives carried by Kotzebue to Kamtschatka collected stones to 
take back to their countiy. 
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for a crab to open a strong cocoa-nut covered with the husk ; 
l)ut ]\Ir. Liesk assures me that he has repeatedly seen this 
efieoted. The crab begins by tearing the Imsk, fibre by fibre, 
and always from that end under which the three eye-holes are 
situated ; when tliis is completed, the crab commences hammer- 
ing with its heavy claws on one of the eye-holes till an opening 
is made. Then turning round its body, by the aid of its pos- 
terior and narrow pair of pincers, it extracts the white albu- 
minous substance. I think this is as curious a case of instinct 
as ever I heard of, and likewise of adaptation in structure be- 
tw(*en twf) objects api)arently so remote from each other in the 
scheme of nattire, as a crab and a cocoa-nut tree. The Birgos 
is diurnal in its habits ; but every niglit*it is said to pay a visit 
to th(* sea, no doubt for the purpose of moistening its branchiae, 
'ihie young are likewise hatched, and live for some time, on tlie 
coast. Thi‘se crabs inhabit^deep burrows, whicJi the}^ liolJow 
out beneath the roots of trees ; and where they accumulate sur- 
j)rising (|uantilies of the picked fibres of the cocoa-nut husk, on 
W'hicli they rest tis on a bed. The Malays sometimes take ad- 
vantage of this, and collect the fibrous mass to use as junk. 
These crabs are very good to eat ; moreover, under the tail of the 
larger ones there is agre^f; mass of fat, which, Avhea melted, some- 
times yields as much as a quart bottle full of lim])id oil. It has 
been stated by some authors that the Birgos crawls up the 
cocoa-nut tree^s for the purpose of stealing the nuts : I very 
much doubt the possibility of this; but with the Pandanus* the 
task would be very much easier. I was told by Mr. Liesk that 
on these islands the Birgos lives only on the nuts which have 
fallen to the ground. 

Captain IMoresby informs me that tliis crab inhabits the 
Cluigos and Seyehclle groups, but not the neighbouring Maldiva 
archipelago. It formerly abounded at Mauritius, but only a 
fenv small ones are now found there. In the Pacific, this species, 
or one with closely allied habits, is saidf to inhabit a single 
coral island, north of the Society group. To show the wonder- 
ful strength of the front )uiir of pincm^, ^ 

Captain Moresby confined one in a strong tin-box, which had 

* See Proceedings of Zoological Society, 1832, p. 17. 

t Tyerman and Ikuuett. Voyage, &c,, vol. ii., p. 33. 
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held biseuitSj Ih®^' li# beiag secured witl^ wire? but the crab 

turned down theidges and escaped. In turning down the edges^ 
it actually punched many small hoW quite through the tin ! 

I was a good deal surpAed by finding two species of coral of 
the genus Millepora (M. coraplanata and alcicomis), possessed 
of the power of stinging. The stony branches or plates, when 
taken f^h from tlie water, have a harsh feel and ore not slimy, 
although possessing a strong and disagreeable smell. The sting- 
ing property seems to vary in different speeiincns : when a piece 
was pressed or rubbed on the tender skin of the face or arm, a 
pricking sensation was usually caused, wliieli came on after tlie 
interval of a second, and lasted only for a few ininufes. One 
day, however, by merely touching my face with one of the 
branches, pain was instantaiitously caused ; it increasc»d as usual 
after a few seconds, and remaining sharp for some ininutc^, was 
perceptible for half an hour aflenj'anls. The sensation was as 
bad as that fnim a nettle, but more like that eauscnl by the Phy- 
salia or Portuguese man-of-war. Little tckI spots were produced 
on the tender skin of the arm, which ap|K?ared as if they would 
have formed watery pustules, but did not. M. C^uoy mentions 
this case of the Millepora ; and I have hetird of stinging corals 
in the West Indies. Many marine animals seem to have this 
power of stinging ; besides the Portuguese man-of-war, many 
jelly-fish, and the Aplysia or sea-slug of the Cape de Verd 
Islands, it is stated in the voyage of the Astrolabe, that an Acti- 
nia or sea-anemone, as well as a flexible coralline allicfl to Ser- 
tularia, both possess this means of offence or defence. In the 
East Indian sea, a stinging sea-weed is said to be found. 

Two "species of fish, of the genus iScarus, which are common 
here, exclusively feed on coral : both are coloured of a splendid 
bluish-green, one living invariably in the lagoon, and the other 
amongst the outer breakers. Mr. Liesk assured us, that he had 
repeatedly seen whole shoals grazing wdth their strong bony jaws 
on the tops of the coral branches : I opened the intestines of 
several, and found them distended with yellowish calcareous 
sandy mud. The slimy ^disgusting Ilolutliurise (allied to our 
star-fish), which the Chinese gourmands are so fond of, also feed 
largely, as I am informed by Dr. Allan, on corals; m»d the bony 
apparatus within their bodies seems well adapted for this end. 
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These lioluthuriae, the fish, the numerous bursowihg shells, and 
nereidous worms, which perforate every block of deaJ coral, 
must be very efficient agents in producing the fine white mud 
which lies at the bottom and on the shores of the lagoon. A 
portion, however, of this mud, which when wet strikingly re- 
sembled pounded chalk, was found by Professor Ehrenberg to 
be partly composed of siliceous-shielded infusoria. 

April 12/4. — In the morning we stood out of the lagoon on 
our passage to the Isle of France. I am glad w'e have visited 
these islaiifls : such formations surely rank high amongst the 
wonderful objects of this world. Captain Fitz Roy found no 
bottom with a line 7200 feet in length, at the distance of only 
2200 yards from the sliore ; hence tliis island forms a lofty sub- 
marine mountain, with sides steeper even than those of the most 
abrupt volcanic cone. TJie saucer-shapal summit is nearly ten 
miles across ; and every single atom,* from (he least particle to 
the larg<*st fragment of rock, in this great pile, which however 
is small coinj)ared with very many other lagoon-islands, bears 
the stamp of having been su])jccted to organic arrangement. We 
feel sur])rise when fnivellers tell us of the vast dimensions of 
the lyramids ntid other great ruins, but how utterly insignificant 
are the greatest of these, when compared to these mountains (>f 
stone accumulated by tlie agency of various minute and tender 
animals I This is a wonder which does not at first strike the 
eye of the bo<ly, but, after reflection, the eye of reason. 

I will now give a very brief account of the three great classes 
of coral-reefs ; namely, Atolls, Ikirrier, and Fringing-reefs, and 
will explain my views f on their formation. Almost* every 
voyager who has crossed the Pacific htis*expresse<l his unbounded 
astonishment at tlie lagoon-islands, or as 1 shall for tlie future 
call them by (heir Indian name of atolls, and has attempted 
some explanation. Even as long ago as the year 1605, l^rard 

I exclude, of course, some soil which has been imported here in vessels 
from Malacca and Java, and likewise some small fragments of pumice, 
drifted here by the waM?6. The one block of green-stone, moreover, on the 
northern island must be excepted. 

t Tliese were first read before the Geological Society in May, 1837, 
and liave since «h<>eii developed in a separate volume on the * Structure and 
Distribution of Coral Reefs.' 
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de Laval well exclaimed, ‘‘ C’est une meruille de voir chocun 
de atolloiw, enuironne d’un grand biiiic de pierre tout autour, 
n'yayant point dartitice hnrnaiii/’ Tlio accompanying skct(‘h 
of Whitsunday Island in the Paeitic, copietl froniCajU, Beechey's 
admirable Voyage, gives but a faint idea of the singular aspect 
of an atoll : it is one of the smalh^t size, and has its narrow 
islets luiitetl together in a ring. The immensity of the ocean, 



the fury of the breakers, contrasted with the lowness of the land 
and the smoothness of the bright green water within the lagoon, 
can hardly be imagined without having been seen. 

The earlier voyagers fancied that the coral-building animals 
instinctively built up their great circles to afford thems<dves pro- 
tection in the inner parts ; but so far is this from the truth, tliat 
those massive kinds, to whose growth on the exposed outer shores 
the very existence of the reef depends, cannot live within the 
lagoon, where other del icately-branc lung kinds flourish. 'More- 
over, on this view, many species of distinct genera and families 
are supposed to combine for one end ; and of such a combination, 
not a single instance can be found in tlie whole of nature. The 
theory that has been most generally’^ received is, that atolls are 
based on submarine craters ; but when we consider the form and 
size of some, the number, proximity, and relative positions of 
others, this idea loses its plausible character : thus, Suadiva atoll 
is 44 geographical miles in diameter in one line, by 34 miles in 
another line ; Rimsky is 54 by 20 miles across, and it has a 
strangely sinuous margin ; Bow atoll is 30 miles long, and on an 
average only 6 in width ; Menchicoff atoll consists of three atolls 
united or tied together. This theory, moreover, is totally inap- 
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plicable to the northern Maldiva atolls in the Indian Ocean 
(one of which is 88 miles in length, and between 10 and 20 in 
breadth), for they are not bounded like ordinary atolls by narrow 
reefs, but by a vast number of separate little atolls ; other little 
atolls rising out of the great central lagoon-like spaces. A third 
and better theory was advanced by Chamisso, who thought that 
from the corals growing more vigorously where exposed to the 
open sea, as undoubtedly is the case, the outer edges would grow 
up from the general foundation before any other part, and that 
this would account for the ring or cup-shaped structure. But 
we shall immediately see, that in this, as well as in the crater- 
tlu?ory, a most important consideration has been overlooked, 
namely, on what have the reef-building corals, which cannot live 
at a great depth, based their massive structures ? 

Numerous soundifjgs were carefully taken by Captain Fitz 
Boy on the steep outside of Keeling atoll, and it was found that 
within ten fathoms, the prepare<l tallow at the bottom of the 
lead, invariably came up marked wdth the impressions of living 
corals, but as perfectly clean as if it had been dropped on a 
carpet of turf ; as the depth increased, the impressions became 
less numerous, but the adhering particles of sand more and more 
numerous, until at last it was evident that the bottom consisted 
of a smooth sandy layer : to carry on the analogy of the turf, 
the blades of grass grew thinner and thinner, till at last the soil 
w^as so sterile, that nothing sprang from it. From these obser- 
vations, coniirmed by many others, it may be safely inferred that 
the utmost depth at wdiich corals can construct reefe is between 
20 and 30 fathoms. Now there are enormous areas in the 
Pacific and Indian Oceans, in which every single island is 
of coral fonnation, and is raised only to that height to wdiich 
the waves can throw up fragments, and the winds pile up sand. 
Thus the Itadack group of atolls is an irregular square, 520 
miles long and 240 broad ; the Low archipelago is elliptic-formed, 
840 miles in its longer, and 420 in its shorter axis : tliere are 
other small groups and single low islands between these two 
archipelagoes, making a linear space of ocean actually more than 
4000 miles in length, in which not one single island rises above 
the specified height. Again, in the Indian Ocean there is a 
space of ocean 1500 miles in length, including three archi- 

2u 2 • 
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pelagoes, in which every island is low and of coral formation. 
From the fact of the reef-building corals not living at great 
depths, it is absolutely certain that throughout these vast areas, 
wherever there is now* an atoll, a foundation must have ori- 
ginally existed within a depth of from 20 to oO fathoms from the 
surface. It is improbable in the liiglu^t dt^ree that broad, 
lofty, isolated, steep-sided banks of seiliinent, arranged in groups 
and lines hundreds of league's in length, could have bwii dept)- 
siteel in the central and profoundest parts of the Pac’ifie and 
Indian Oceans, at an imnu‘iis<3 distance from any continent, and 
where the water is perfectly liinpitl. It is equally im})rol)nble 
that the elevatory forces should have uplifted throughout the 
above vast areits, inmufterable great rocky banks within 20 to 30 
iathoms, or 120 to 180 feet, of the surface of the sea, and not 
one single point above that level ; for where on the whole fiiee 
of the globe can we find a single ch^in of mountains, even a few 
hundred miles in length, with their many summits rising within 
a few feet of a given level, and not one pinnacle above it ? If 
then the foundations, whence the atoll-building corals sprang, 
were not formed of sediment, and if they were not lifted np to 
the required level, they must of necessity have subsided into it ; 
and this at once solves the difficulty. For as mountain after 
mountain, and island after island, slowly sank beneath tlie water, 
fresh bases would be successively afforded for tlie growth of the 
corals. It is impossible here to enter into all the necessary 
details, but I venture to defy* any one to explain in any other 
manner, how it is possible tliat numerous islands should be dis- 
tributed throughout vast areas — ^all the islands being low— all 
being built of corals, absolutely requiring a foundation within 
a limited depth from the surface. 

Before explaining how atoll-formed reefs acquire their pecu- 
liar structure, we must turn to the second great class, namely, 
Barrier-reefs. These either extend in straight lines in front of 
the shores of a continent or of a large island, or they encircle 
smaller islands ; in both cases, being separated from the land by 

* It is remarkable that Mr. Lyell, even in the first Edition of his * Princi- 

E les of Geology,' inferred that the amount of subsidence in the Pacific must 
ave exceeded that of elevation, from the area of land being very small 
relativtdy to the agents there tending to form it, namely, the growth of coral 
and volcanic action. 
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a broad and rather deep channel of water, analogous to the 
lagoon within an atoll. It is remarkable how little attention 
)i^ been paid to encircling barrier-reefs; yet they are truly 
wonderful structures. The following sketch represents part of 
the barrier encircling the island of Bolabola in the Pacific, as 
seen from one of tlie central peaks. In this instance the whole line 



of reef has been converted into land ; but usually a snow-white line 
of great breakers, with only here and there a single low islet 
crowned with cocoa-nut tr(.*cs, divides ilie dark heaving waters 
of the ocean from the light-green expanse of the lagoon -channel. 
And the quiet waters of this channel generally bathe a fringe of 
low alluvia] soil, loaded with the most beautiful productions of 
the tropics, and lying at the foot of the wild, abrupt, central 
mountains. 

Eneireli ug barrier-reefs are of all sizes, from three miles to 
no less than forty-four miles in diameter ; and that which fronts 
one side, and encircles both ends, of New Caledonia, is 400 miles 
long. Each reef includes one, two, or several rocky islands of 
various heights ; and in one instance, even as many as twelve 
separate islands. The reef runs at a greater or less distance 
from the included land ; in the Society arcliipelago generally 
from one to three or four miles ; but at 1 logoi eu the reef is 
20 miles on the southern side, and 14 miles on the opposite 
or northern side, from the included islands. The depth within 
the lagoon-ehannel also varies much ; from 10 to 30 fathoms 
may bo taken as an average ; but at Vanikoro there are spaces no 
less than 56 iivthoms or 336 feet deep. Internally the reef either 
slopes gently into the lagoon-channel, or ends in a perpendicular 
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wall sometimes between two anti three huiulrt'd feet U!i(lt*r water 
in heij^ht : externally tlie rw^f rises, like an atoll, with extreme 
abruptness out of the profound depths of the ocean. What <*nn 
be more sin^ilar thati these struetures? We stn* ;>n island, 
which may be compared to a castle situated on the sunnnit of a 
lofly submarine mountain, protectini by a great wall of eoral* 
rock, always steep externally aiul sometinus internally, with a 
broad level summit, here and there breacheil by uarrow gate- 
ways, through which the largest ships can enter the wiiie and 
det^ encircling moat. 

As &r as the actual reef of coral is concerned, there is not the 
smallest difference, in general size, outline, grouping, and even 
in quite trifling detail! of structure, between a barrier and an 
atoll. The gec^rapher llalbi has well remarked, that an encircled 
island is an atoll with high land rising out of its lagoon ; remove 
the land from within, and a perfect ,atolI is left. 

But what has caus+Kl these reiffs to spring up at such great 
distances from the shores of the included islands? It canm)t be 
that the corals will not grow close to the land ; for the shores 
within the lagoon-channel, when not surrounded by alluvial soil, 
are often fringed by living reefs; and we shall presently se<» 
that there is a whole chiss, which I have called Fringing Heefs 
from their close attachment to the shores both of continciits and 
of islands- Again, on what have the reef-building corals, which 
cannot liv’e at great depths, bastnl their encircling .structures ? 
This is a great apparent difficulty, analogous to that in the ease 
of atolls, which has generally been overIr>okefl. It will be per- 
ceived more clearly by inspecting the following sections, which 
are real ones, taken in north anil south liries, through the i.slands 
with their barrier-reefs, of Vanikoro, Gambier, and IVIaunia ; 
and they are laid down, both vertically and horizontally, on the 
same ^cale of a quarter of an inch to a mile. 

It should be observed that the sections might have been taken 
in any direction through these islands, or through many other 
encircled islands, and the general features would have been the 
same. Now bearing in mind that reef-building coral cannot 
live at a greater depth than from 20 to 30 fathoms, and that the 
scale is so small that the plummets on the right hand show a 
depth of 200 fathoms, on what are these barrier-reefs based? 
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). Vanikoro. 2. Oainbi«r Islands. 3. Maunia. 

'Hif* horitontftl sbndin;; shows the harrlfr*reefs and Itjfoon-channela. The inclined 
shading alxire ihe lev#*! of the sea (AA), shows tlie actual form of the land : the inclined 
shading l>elow this line, shows its probable prolongation under water. 

Arc we to stipjiose that each island is surrounded by a collar- 
like subniarine ledge of rock, or by a great bank of sediment, 
ending abruptly where the reef end.s? If the sea had for- 
merly eaten (I(*eply into the islands, before they were protected 
by the reefs, thns liaving left a sliallow ledge round tliem under 
water, the present shores would have been invariably bounded by 
great precipices ; but this is most rarely the case. Moreover, on 
this notion, it is not ])(>ssible to explain why the corals should 
have s]>rung up, like a wall, from the extreme outer margin of 
the IwlVe, often leaving a broad space of water within, too deep 
for the growth of corals. The accumulation of a wide bank of 
sediment all round these islands, and geiiei'ally widest where the 
incduded islands are sinalU^st, is highly improbable, considering 
their exj)os(‘d |X)sitions in the central and deepest }>arts of the 
ocean. In the ca.se of the barrier-reef of New Caledonia, which 
extends for loO miles bevoud the northern point of the island, in 
the same si might line with which it fronts the west crast, it is 
hanlly possible to believe, that a bank of sediment could thus have 
been straightly deposited in front of a lofty island, and so far be- 
yond its termination in the open sea. Finally, if wc look to other 
oceanic islands of about the same height and of similar geological 
constitution, but not encircled by coral-reefs, we may in vain 
search for so trilling a circumambient dej)th as 30 fathoms, except 
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quite near to their shores; for usually land that rises abruptly out 
of water, as do most of the encircletJ and non-encircUMl oceanic 
islands, plunges abruptly under it. On what then, I repeat, are 
these harrier-reefs biiseil ? Why, with their wide and deep moat- 
like channels, do they staiul so far from the ineliidetl land ? We 
shall soon see how easily these difficulties iiis<ippear. 

We come now to our third class of Fringing Keefs, which will 
require a very short notice. Where the land slopes al>ruptly 
under water, tliese ri‘tds are only a few yards in width, forming 
a mere ribbon or fringe round the shores : where the laml slopes 
gently under the water the ret‘f extends further, sometimes even 
as much as a mile from the land ; but in such cases the soundings 
outside the reef, always tdiow that the submarine proicngation of 
the land is gently inclined. In fact the reefs extend only to that 
distance from the shore, at which a foundation within the r<'(|ui- 
site depth from 20 to 30 fathoms is found. As far as tiie actual 
reef is concerne<l, there is no essential difference between it and 
that forming a barrier or an atoll ; it is, however, generally of 
less width, and consequently few islets have been formed on it. 
From the corals growing more vigorously on the outside, and 
from the noxious effect of tlie sediment washed inwards, the outer 
edge of the reef is the liigliest part, and between it and the land 
there is generally a shallow sandy channel a few feet in depth. 
Wliere banks of sediment have accumulated near to the surface, 
as in parts of the AYest Indies, they sometimes become fringed 
with corals, and hence in some degree resemble lagoon-islands or 
atolls; in the same manner as friagiug-reefs, surrounding gently- 
sloping islands, in senne degree resemble barrier-reefs. 

No theory o»i the formation of coral-reefs can be considered 
satisfactory which does not include tlie three great classes. We 
have seen that we are driven to Indieve in the subsidence of 
tliose vifot areas, interspersed with low islands, of which not one 
rises above the height to which the wind and waves can throw 
up matter, and yc.*t are constructed by animals requiring a 
foundation, and lhat foundation to lie at no great depth. Jjet 
us then take an island surrounded by fringing-reefs, which offer 
no difficulty in their structure ; and let this island with its 
reef, represented by the unbroken lines in the woodcut, slowly 
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subside. Now as the island sinks down, either a few feet at 
a time or quite insensibly, we may safely infer, from what 



A A. Outer edg«‘S of th»* fringing-reef,* at the level of the sea. BB, The shores of the 
fringed i' hnd, 

AM', tutor edges of flje reef, aftor its i)p\vard growth during a period of subsidence, 
now con erted into a barrier, w ith islets on it. B'B', 'llie shores of the now encircled 
island. 'C. I.agi»r)n channrl. * 

N B, I i tin's and the following woodcut, the .subsidence of the land could be repro- 
sentfd only by an apparent rise in the level of the sea. 


is known of the conditions fwourable to the growth of coral, 
tliat tJu‘ living masi^es, bathed by the surf on the margin of 
the reef, will .soon regain the surface. The water, however, 
will encroach little liy little on the shore, the island becom- 
ing lower and smaller, and the space between the inner edge 
of the reef and the beach proportionally broader. A section 
of the reef and i.slaiKl in this state, after a subsidence of several 
hundred feet, is given by the dotted lines. Coral islets are sup- 
posed to have been formeil on the reef; and a ship is anchored 
in the lagoon-channel. This channel will be more or less deep, 
according to the rate of subsidence, to the amount of sediment 
accumulated in it, and to tlie growth of the delicately branched 
corals which can live there. The section in this state resem- 
bles ill every respect one drawn tlirough an encircltKl island ; in 
fact, it is a real section (on the scale of *517 of an inch to a mile) 
through Bolabola in the Pacific. We can now at once see why 
encircling barrier-reefs stand .so far from the shores which they 
front. ^Ve can also perceive, that a line dmvvn perpeiulicularly 
down from the outer edge of the new reef, to the foundation of 
solid rock beneath tlic old f ringing-reef, will exceed by as many 
feet as there have been feet of .subsidence, that small limit of 
depth at which the effective corals can live : — the little archi- 
tects having built uji their great wall-like mass, as the whole 
sank down, upon a basis formed of other corals and their conso- 
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lidated fragments. Thus the difficulty on this head, which ap- 
peered so great, disappears. 

If, instead of an island, we had taken tlie shore of a continent 
fringed with reefs, and had iinagint‘d it to have subsided, a great 
straight barrier, like timt of Australia or Kew Caledonia, sepa- 
rated from the land by a wide and deep channel, would evidently 
have been the result. 

Let us take our new encircling barrier-n'cf, of which the sec- 
tion is now represenfed by unbroken lines, and which, iis I have 
said, is a reiil section through ih»Iiibola, and let it go on sub- 
siding. As the barrier-reef slow ly sinks down, the corals will 



A' A'. Outer of the >»arrieT re#*f at the level of tlio sea, with islets on it. IVli'. Tho 
shore^i of the includifl inland. CC,. The Ujjoon channel. 

A" A". Outer edges of the reef, now converted into an atoll. C'. Tlic lagoon of the 
new atoll. 

N.B. According to the true scale, the depths of the lagoon-channel and lagoon are much 
exaggerated. 

go on vigorously growing upwards; but as the island sinks, the 
water w ill gain inch by inch on tlie shore — the separate nioun- 
tain.s first forming separate islands witliin one great reef -and 
finally, the last and highest pinnacle disappearing. The instant 
this takes place, a perfect atoll is formed : I have said, remove 
the high land from within an encircling barrier- reef, and an atoll 
is left, and the land ha.s been removed. We can now per- 
ceive how it comes that atoll.s, having sprung from encircling 
barrier-reefs, resemble them in general size, form, in the manner 
in wdiich they are grouped together, and in their arrangement 
in single or double lines; for they may be cal leil rude outline 
charts of the sunken islands over which they stand. We can 
further see how it arises tliat the atolls in the Pacific and Indian 
oceans extend in line.s parallel to the generally prevailing strike of 
the high islands and great coast-lines of those oceaas. I venture, 
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therefore, to affirm, that on the theory of the upward growth of 
tlie corals during the sinking of the land,* all the leading fea- 
tures in those wonderful structures, the lagoon-islands or atolls, 
which liave so long excited the attention of voyagers, as well as 
in the no less wonderful barrier-reefs, whether encircling small 
islands or stretching for hundreds of miles along the shores of a 
continent, are simply explained. 

It may be asked, whether I can offer any direct evidence of 
the subsidence of harrier-reefs or atolls ; but it must be borne in 
mind how difficult it must ever be to detect a movement, the 
tendency of which is to hide under water the part affected. Ne- 
vertheless, at K(‘eling atoll I observed on all sides of the lagoon 
old cocoa-nut trees undermined and falling ; and in one place 
the foundation-posts of a shed, which the inhabitants asserted 
had stood seven years Ijefore just above high-water mark, but 
now was daily washed by e,very tide: on inquiry I found that 
thre(» earthquakes, one of them severe, had been felt here during 
the last ten years. At Vanikoro, the lagoon-channel is remark- 
ably deep, scarcely any alluvial soil has accumulated at the foot 
of the lofty iucliuled mountains, and remarkably few islets have 
been formed by the heaping of fragments and sand on the wall- 
like b*irrier-reef ; tliese facts, and some analogous ones, led nie 
to believe that this island must lately have subsided and the 
reef grown upwards: here again earthquakes are frequent and 
very severe. In the Society archipelago, on the other hand, 
where the lagoon-channels are almost choked up, where much 
low alluvial land has accumulated, and where in some cases long 
islets have been formed on the barrier- reefs — facts all showing 
that the islands have not very lately subsided — only feeble shocks 
are most rarely felt. In these coral formations, wffiere the land 
and water seem struggling for mastery, it must be ever difficult 
to decide between the effects of a cliange in the set of the tides 
and of a sliglit subsideru^e : that many of these reefs and atolls 

♦ It has been highly satisfactory to me to find the following passa^ in a 
pamphiot by Mr. (^oiifhouy, one of the naturalists in the great Antorctic Ex- 
pedition of (he United States: — “Having personally examined a lar^ 
imml)er of coral-islands, and resided eight months among the volcanic 
class having shore and partially encircling reefs, I may be permitted 
to state that my own observations have impressed a conviction of the cor- 
rectness of the theory of Mr. Darwin.” — The naturalists, however, of this 
expedition differ with me on some points respecting coral formations. 
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are subject to changes of some kind is certain ; on some atolls 
the islets appear to have increased greatly within a late period ; 
on others they have been partially or wholly waslied away. The 
inhabitants of parts of the Maldiva archipelago know the date 
of the first formation of some islets ; in other parts, the co Js 
are now flourishing on water-washed reefs, where holes made 
for graves attest the former existence of inhabited land. It is 
difficult to believe in frequent changes in the tidal currents of an 
open ocean ; whereas, we have in the eartiiquakes leeorded by 
the natives on some atolls, and in the great fissures observed on 
other atolls, plain evidence of changes and disturbances in pro- 
gress in the subterranean regions. 

It is evident, on our' theory, that coasts merely fringt*(l by 
reefs cannot have subsided to any perceptible amount ; and 
therefore they must, since the grow th of their corals, cither liave 
remained stationary or have lHH*n nplieuved. Now' it is remark- 
able how^ generally it can be shown, by the presence of uprais<Ml 
organic remains, tliat tlie fringed islands hav e been elevated ; 
and so far, this is indirect evidence in favour of oiir theory. I 
was particularly struck with tliis fact, w hen I found to rny sur- 
prise, that the descriptions given b}' M.M. CJnoy and (iainiard 
were applicable, not to reefs in genenil as impliinl by them, hut 
only to those of the fringing-class ; my surprise, however, ceased 
when I afterwards found that, by a strange chance, all the several 
islands visited by theses eminent naturalists, could be shown by 
their own statements to have been elevated within a n?cent geo- 
logical ^ra. 

Not only the grand features in the structure of barrier-reefs 
and of atolls, and of their likeness to each ether in form, 
size, and other characters, are explained on the tlieory of sub- 
sidence — which theory we are independently forced to admit in 
the very areas in question, from the necessity of finding bases 
for the“corals within tlie requisite depth — but many details in 
stnictureand exceptional cases can thus also be simply explaine<l. 

I will give only a few instaiK'es. In barrier- reefs it has long 
been reinarketi with .surprise, that the passiiges through the reef 
exactly face valley^s in the included lami, even in cases where the 
reef is separated from the larui by a lagoon-channel so wide and 
80 much deeper than the actual |xissage itself, that it seems liurdly 
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possil)le that the very small quantity of water or sediment brought 
down could in jure the corals.ofi the reef. Now, every reef of 
the fringing-chiss is breached by a narrow gateway in front of 
the smallest rivulet, even if dry during tlie greater part of the 
year, for the mud, sand, or gravel, occasionally washes! down, 
kills tiie corals on which it is deposited. Consequently, when 
an island thus fringed subsides, tliough most of the narrow gate- 
ways will probably become closed by the outw ard and upward 
grow th of the corals, yet any that are not closed (and some must 
always be kept open by the sediment and impure water flowing 
out of the lagoon-channel) will still continue to front exactly 
the up})er parts of those valleys, at the mouths of which the 
original l)ii.sil fringing-reef was breachet^. 

W(‘ ran easily see how^ an island fronted only on one side, or 
on one side with one end or both ends encircled by barrief-r(?efs, 
might after long-continued subsidence be converted either into 
a single wall-like reef, or into an atoll with a great straight spur 
projeeting from it, or into two or three atolls tied together by 
straight reefs— all of which exceptional cases actually occur. 
As the reef-building corals require food, are preyed upon by 
other animals, are killed by sediment, cannot adhere to a loose 
bottom, and may be easily carried dow n to a depth whence they 
cannot spring up again, we need feel no surprise at the reefs 
botli of atolls and barriers becoming in parts imperfect. The 
great barrier of Nenv Caknloriia is thus imperfect and broken in 
many ])arts ; hence, after long subsidence, this great reef would 
not produce one great atoll 400 miles i?j length, but a chain or 
arciiipelago of atolls, of very nearly the same dimensions w ith 
those in the Maldiva archipelago. Aforeover, in an atoll once 
breached on opposite sides, from the likelihootl of the oceanic 
and tidal eurrents passing straight through the breaches, it 
is extremely improbable that the corals, especially during con- 
tinued subsidence, would ever be able again to unite the rim ; 
if they did tiot, as the whole sank dow^invanis, one atoll would be 
divid<*d into two or more. In the ]\Ialdiva archipelago there are 
<listinet atolls so related to each other in position, and separated 
by channels either unfathomable or very deep (the channel be- 
tween Boss and Ari atolls is loO fathoms, atui that between the 
north and south Nillandoo atolls is 200 fathoms in depth), that 
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it is impossible to look at a map of them without believing* that 
they were once more intimately related. Ami in this same archi- 
pelago, Mahlos-Mahdoo atoll is divided by a bifurcating channel 
from 100 to 132 fathoms in depth, in such a manner, that it is 
scarcely possible to say whether it ought strictly to be called three 
separate atolls, or one great atoll not yet bnaliy divided. 

I will not enter on many more details ; but I must remark 
that the curious structure of the northern Maldiva atolls receives 
(taking into consideration the free entrance of the sea through 
their broken margins) a simple explanation in the upward and 
outward growth of the corals, originally based both on small 
detached reefs in their lagoons, such as occur in common atolls, 
and on broken j)ortions 9f the linear marginal reef, sueh as bounds 
every atoll of the ordinar)* fonn. I cannot refrain from once 
again remarking on the singularity of these complex structures 
— a great sandy and generally concave disk rises abruptly from 
the unfathomable ocean, with its central expanse stud<le<l, and 
its edge symmetrically bordered with oval basins of coml-rock 
just lipping the surface of the sea, sometimes clothed with vege- 
tation, and each containing a lake of clear water ! 

One more jmint in detail ; as in two neighbouring archipe- 
lagoes corals flourish in one and not in the other, and as so many 
conditions before enumerated must affect their existence, it would 
be an inexplicable fact if, during the changes to winch earth, 
air, and water are subjected, the reef-building corals were to 
keep alive for perpetuity on any one spot or area. And as by 
our theory the areas including atolls and barrier-reefs are sid>sid- 
ing, we ought occasionally to find reefs both dead and sub- 
merged. In all reefs, owing to the st^diinent being washed 
out of the lagoon or lagoon-channel to leewanl, that side is least 
favourable to the long-continued vigorous growth of the corals ; 
hence dead portions of reef not unfrequently occur on the lee- 
ward s*de ; and these, though still retairdng their pro[)er wall- 
like form, are now in several instanc(3s sunk several fathoms be- 
neath the surface. The Chagos group appears from some cause, 
possibly from the subsidence having been too rapid, at present 
to be much less favourably circumstanced for the growth of 
reefs than formerly : one atoll has a portion of iU marginal reef, 
nine miles in length, dead and submerged ; a second lias only a 
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few quite small points which rise to the surface ; a third 

and fourth are entirely dead and submerged ; a fifth is a mere 
wreck, with its structure almost obliterated. It is remarkable 
that in all these cases, the dead reefs and portions of re6f lie at 
nearly the same depth, namely, from six to ei^it fathoms beneath 
the surflw^e, as if they had been carried down by one uniform 
movement. One of these half-drowned atolls,” so called by 
Capt, Moresby (to whom I am indebted for much invaluable 
information), is of viust size, namely, ninety nautical miles across 
in one direction, and seventy miles in another line ; and is in 
many respects eminently curious. As by our theory it follows 
that new atolls will generally be formed in each new area of 
subsidence, two weighty objections m^ht have been raised, 
namely, that atolls must be increasing indefinitely in number ; 
and secondly, that in ohi areiis of subsidence each separate atoll 
must be ijuneasing indefinitely in thickness, if proofs of their 
occ^isional destruction coukl not have been adducetk Thus 
liave we traced the history of these great rings of coml-rock, from 
their first origin thnmgh their normal changes, and through the 
occasional ac cidents of their existence, to their death and final 
obliteration. 

In my volume on ‘ Coral Formations’ I have published a map, 
in which I have cohmred all the atolls dark-blue, the barrier- 
reefs pale-blue, and the fringing-reefs re<l. These latter reefs 
have been formed whilst the land has been stationary, or, as ap- 
pears from the frequent presence of upraised organic remains, 
whilst it hiis been slowly rising : atolls and barrier-reefs, on the 
other hand, have grown up during the directly opposite movement 
of subsidence, wliieh inovenient must have been very gradual, 
and ill the case of atolls so vast in amount as to have buried 
every mountain-.summit over wide ocean-spaces. !Now in this 
map we see that the reefs tiiite«l pale and dark-blue, which have 
betm proiiuceil by the same order of movement, as a general rule 
manifestly stand near each other. Again we see, that the areas 
with the two blue tints are of wide extent ; and that they lie 
sepamte from extensive lines of coast coloun^ red, both of which 
circumstances might naturally have been inferred, on the theory 
of the nature of the reefs having been governed by the nature 



480 


DISTRIBUTION OF COIUI^REKFS, [ciI.u^ xx. 


of the earth's movement. It deserves notice, that in more tiian 
one instance where single red and blue circles approa<?h near 
each other, I can show that there have been oscillations of level ; 
for in such cases red or fringed circles consist of atolls, ori* 
ginallybyour theo^ formed during subsidence, but sulisequently 
upheaved ; and on the other hand, some of the pale-blue or en*- 
circled islands are composed of coral- rock, which must liave been 
uplifted to its present height before that subsidence took place, 
during which the existing barrier«reefs grew upwards. 

Authors have noticed with siirprise, that althougli atolls are 
the commonest coral-structures throughout some enormous 
oceanic tracts, they are entirely absent in other seas, as in tlie 
West Indies : we can lynv at once perceive the cause, for where 
there has not been subsidence, atolls cannot have becui fornuMl ; 
and in the ease of the West Indiis and parts of the luist Indi<*s, 
these tracts are known to Iiav(^ been rising wirliin the recent pe- 
ri(Kl. The larger an ‘as, coloured red ami blue, are all elongated ; 
and between the two colours then* is a degree of rude alternation, 
as if the rising of one had luilanml tlie sinking of the other. 
Taking into eoasidcKition the proofs of recent eh'vation l>oth on 
the fringed coasts and on some others (for instance, in South Ame- 
rica) where there are no reefs, we are led to conclude that tlie great 
continents are for the most part rising areas ; and from tlie nature 
of the coral-reefs, that the central parts of the great occ-ans are 
sinking areas. The East Indian archipelago, the most broken 
land in the world, is in most j>arts an area of elevation, but sur- 
rounded and penetrateil, probably in more lines than one, by 
narrow areas of subsidence. 

I have marked with vermilion spots all the many known active 
volcanos within the limits of this same map. Their entire ab- 
sence from every one of the great subsiding areas, coloured either 
pale or dark blue, is most striking ; and not less so is the coin- 
cidence of the chief volcanic chains with the parts coloured red, 
which we are led to conclude have either long remained station- 
ary, or more generally have been recently upraised. Although 
a few of the vermilion spots occur within no great distance of 
single circles tinted blue, yet not one single active volcano is 
situated within several hundred miles of an arcln})elago, or even 
small group of atolls. It is, therefore, a striking fact that in 
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the Friendly Archipelago, which consists of a group of atolls 
upheaved and sin<?e partially worn down, two volcanos, and 
perhaps more, are historically known to have been in actipn. On 
the other hand, although most of the islands jp the Pacific which 
are encircled by barrier-reefs, are of volcanic origin, often with 
the remnants of craters still distinguishable, not one of them is 
known to have ever been in eniption. Hence in these cases it 
would appear, that volcanos burst forth into action and become 
extinguished on the same spots, accordingly as elevatory or sub- 
siding movements prevail there. Numberless facts could be 
adduced to prove that upraised organic remains are common 
wherever there are active volcanos ; but until it could be shown 
that in areas of subsidence, volcanos wei#e either absent or inac- 
tive, the inference, however probable in itself, that their distri- 
bution depended on the rising or falling of the earth^s surface, 
would have been hazardous. But now, I think, we may freely 
admit this important deduction. 

Taking a final view of the map, and bearing in mind the state- 
ments ma<le with respect to the upraised organic remains, we 
must feel astonished at the vastness of the areas, which have 
sufiertKl (dianges in level either downwards or upwards, within a 
period not gx^ologically remote. It would appear, also, that the 
elevatory and v^suhsiding movements follow' nearly the same laws. 
Throughout the spaces interspersed with atolls, where not a single 
peak of high land has been left above the level of the sea, the sink- 
ing must have been immense in amount. The sinking, moreover, 
whether continuous, or recurrent wdth intervals sufficiently long 
for the corals again to bring up their living edifices to the surface, 
must necessarily have been extremely slow'. This conclusion is 
probably the most important one, w hich can dtHluced from the 
study of coral fonnations ; — and it is one which it is difficult to 
imagine, how otherwise could ever have been arrived at. Nor can 
I quite pass over the probability of the former existence oT large 
archipelagoes of lofty islands, where now' only rings of coral-rock 
scarcely break the open expanse of the sea, throw ing some light 
on the distribution of the inhabitants of the other high islands, now * 
left standing so immensely remote from each other in the midst 
of the great oceans. The reef-constructing corals have indeed 
reared and preserved wonderful memorials of the subterranean 

2 I . 
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oscillations of levd j we sec^ in each barrier-reef A^proof that the 
land has there subsided, and in each atoll a monument over an 
island now lost. We may thus, like unto a geolc^st who had 
lived his ten thousand years and kept a record of the passing 
changes, gain some insight into the great system by which the 
sur&ce of this globe Im been broken and land and water in- 
terchanged. 
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ClfiLPTER XXL 

* 

MAURITIUS TO ENGLAND. 

Maiiritiust beautiful appearance of— Great craterifonn ring of Mountains — 
Hiudoos — St. Helena — History of the changes in the vegetation — Cause of 
tlie extinction of land-shells— Ascension — Variation in the imported rats 
— Volcanic Bombs — Beds of infusoria — Bahia— Braail— Splendour of tro* 
pical scenery— Pernambuco — Singular Reef— Slavery — j^turn to Eng- 
land — Retro.s(H^ct rm our voyage. * 

April 29th, — In the morning^ we passed round the northern end 
of Muuritius, or the Isle of*F’rance. From this point of view 
the aspect of the island equalled the expectations raised by the 
many well-known descriptions of its beautiful scenery. The 
sloping plain of the Pamplemousses, interspersed with houses, 
and coloured by the large fields of sugar-cane of a bright green, 
composed the foreground. The brilliancy of the green was the 
more remarkable, because it is a colour which generally is con* 
spicuous only from a very short distance. Towards the centre 
of the island groups of wooded mountains rose out of this highly- 
cultivatetl plain ; their summits, as so commonly happens with 
ancient volcanic rocks, being jagged into the sharpest points. 
Masses of white clouds were collected around these pinnacles, as 
if for the sake of pleasing the strangeris eye. The whole island, 
with its sloping bonier and central mountains, was adorned with 
an air of perfect elegance: the scenery, if I may use such an 
expression, appeared to the sight harmonious. 

I spent the greater part of the next day in walking about the 
town, and visiting different people. The town is of considerable 
size, and is said to coiifain 20,000 inhabitants ; the streets are 
very clean and regular. Although the island has been so many 
years under the English government, the general character of 
the place is quite French : Eiiglisimieii speak to their servants 
ill French, and the shops are all French ; indeed I should think 
that Calais or Boulogne was much more Anglified, There is a 

2 i2 • 
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very pretty little theatre, in which n[)er 4 is are e\<’elleiitl> per- 
formed, We were also surprised at setany; bodksellers* 

shops, with well-stortxl slielves ; — iiiiisie and rea«lin»» besp(»ak our 
approach to |he old world of eivilizatii>n ; for in truili l)oth Aus- 
tralia and Artierica are new worlds. 

The various i*aces of men walking in the streets affortl the 
most interesting spectacle in Port Louis. Convicts from India 
are banished here for life ; at present there are about 800, and 
thqr are employed in various public works. Before seeing these 
people, I had no idea that the inhabitants of India were such 
noble-looking figures. Their skin is extremely dark, and many 
of the older men had large mustaches and beards of a snow-white 
colour; this, together Vith the fire of their expression, gave 
them quite an imposing aspect. The greiiter number had lw?(?n 
banished for murder an<l the worst crimes; others for causes 
which can scarcely be considered as^noral faults, such as for not 
obeying, from superstitious motives, the English laws. These? 
men are generally quiet and well coiuIucUh! ; from their outward 
conduct, their cleanliness, and faithful observanc(^ of their 
strange religious rites, it was impossible to look at them with 
the same eyes as on our wretched convicts in New South Wales. 

May lA't — Sunday. 1 took a quiet walk along the sea-coa**! 
to the north of the town. The plain in this part is quite uncul- 
tivated ; it consists of a field of black lava, smoothed over with 
coarse grass and bushes, the latter being chiefly Mimosas. The 
scenery may be described as intennediate in character between 
that of the Galapagos and of Taliiti ; but this will convey a 
definite idea to very few persons. It is a very pleasant countr}% 
but it has not the charms of Tahiti, or tlie grandeur of Brazil. 
The next day I ascended La Pouce, a mountain so called from a 
thumb-like projection, which rises close behind the town to a 
height of 2600 feet. The centre of the island consists of a great 
platform, surrounded by old broken basaltic mountains, wdth their 
strata dipping seawards. The central platform, formed of com- 
paratively recent streams of lava, is of an oval shape, thirteen 
geographical miles across, in the line of its shorter axis. The 
exterior bounding mountains come into that class of structures 
called Craters of Elevation, which are supposed to have been 
formed not like ordinary craters, but by a great and sudden 
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upheiiNal. There ajj[)ears to lae to be insuperable objections to 
thi.s view; on the other hand, J can hardly l)elieve, in this and 
in some other eases, that these marginal crateriform inountains 
are merely tin* ba>al remnants of immense volcanos, of which 
the summit.^ either have been blown off', or swallowed up in 
subterranetin abysses. 

From our elevated position we enjoyed an excellent view over 
the island. The country on this side appears pretty well culti- 
vated, being divided into fields and studded with farm-houses. 

I was however assured that of the whole land, not more than 
half is yet in a productive" state ; if such be the case, considering 
the present large export of sugar, this island, at some future 
period when thickly peopled, will be* of great value. Since 
England has taken possession of it, a period of only twenty-five 
years, the export of sugar is said to have increased seventy-five 
fold. One griiat cause of its prosperity is the excellent state of 
the roads. In the neiglibouVing Isle of Bourbon, which remains 
under the French government, the roads are still in the same 
misenible state a.s they were here only a few^ years ago. Al- 
though the French residents must have largely profited by the 
increastHl prosperity of tlieir island, yet the English government ^ 
is far from popular. 

3r</. — In the evening Captain Lloyd, the Surveyor-general, 
so w ell known from his exaiiiinatioii of the Isthmus of Panama, 
invited Mr. >Stokes and myself to his country-house, which is 
.situated on the edge of Wilheiiii Plains, and about six miles from 
the Port. We staid at this delightful place two days ; standing 
nearly 8()() feet above the sea, the air was cool and fresh, and 
on every side tliere were delightful walks. Close by, a grand 
ravine has been worn to a depth of about 5(X) feet throiigh the 
slightly inclineci streiuns of lava, which have flowed from the 
centnil platform. 

5/A. — Captain Lloyd took us to tlie Riviere Noire, ’^liich is 
several miles to the southward, that I might examine some rocks 
of elevated coral. We passed through pleasant gardens, and 
fine fields of sugar-cane growing amidst huge blocks of lava. 
The roads were bordered by hedges of Alimosa, and near many 
of the houses thei*e w ere avenues of the mango. Some of the 
views, where the peaked hills and the cultivated ferms were seen 
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together, were exceedingly picturesque ; and we were constantly 
tempted to exclaim, How pleasant it would be to pass one's 
life in such quiet abodes !" Captain Lloyd possessed an ele- 
phant, and he sent it half way with us, that we might enjoy a 
ride in true Indian Cushion. The circumstance which surjirised 
me most was its quite noiseless step. This elephant is the only 
one at present on the island ; but it is said others will be sent for. 

May ^th , — \Ye sailed from Port Louis, and, calling at the 
Cape of Good Hope, on the 8th of July we arrivtjd off St. 
Helena. This island, the forbidding aspect of which has been 
so often described, rises abruptly like a huge black castle from 
the ocean. Near the* town, as if to complete nature’s de- 
fence, small forts and guns fill up every gap in the rugged 
rocks. The town runs up a flat and narrow valley ; the houses 
look respectable, and are interspersed wdth a very few green 
trees. When approaching the anchorage there was one striking 
view : an irregular castle perched on the summit of a lofty liill, 
and surrounded by a few scattered fir-trees, boldly projected 
against the sky. 

The next day I obtained hnlgings within a stone’s throw of 
Napoleon’s tomb :* it was a capital central situation, whence I 
could make excursions in every direction. Luring the four 
days I staid here, I wandereci over the island from morning to 
night, and examined its geological history. My lodgings were 
situated at a height of about 20(X) feet ; here the weather was 
cold and boisterous, with constant showers of rain ; and every 
now and then the whole scene w'as veiled in thick clouds. 

Near the coast the rough lava is quite bare : in the central 
and higher parts, feldspathic rocks by their decomposition have 
produced a clayey soil, which, where not covered by vegetation, 
is stained in broad bands of many bright colours. At this 
season, «the land moistened by constant showers, produces a sin- 
gularly bright green pasture, which lower and lower down, gra- 
dually fades away and at last disappears. In latitude 16\ and 

♦ After the volumes of elof|iience which have poured forth on this subject, 
it is dangerous even to mention the tomb. A modern traveller, in twelve 
lines, burdens the poor little island with the following titles, — it is a grave, 
tomb, pyramid, oeraelcry, sepulchre, catacomb, sarcophagus, minaret, and 
mausoleum 1 
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at the trifling elevation of 1500 feet, it is surprising to behold a 
vegetation possessing a character decidedly British. The hills 
are crowned with irregular plantations of Scotch firs; and the 
slo]>ing banks are thickly scattered over with thickets of gorse, 
covered with its bright yellow flowers. Weeping* willows are 
common on the banks of the rivulets, and the hedges are made 
of the blackberry, producing its well-known fruit. When we 
consider that the number of plants now found on the island is 
746, and that out of these fifty-two alone are indigenous species, 
the rest having been imported, and most of them from England, 
we see the rettson of the British character of the vegetation. 
Many of these English plants appear to flourish better than in 
their native country ; some also from* the opposite quarter of 
Australia succeed remarkably well. The many imported species 
must have destroyed some of the native kinds ; and it is only on 
the highest and steepest ridges, that the indigenous Flora is 
now predominant. 

The English, or rather Welsh character of the scenery, is 
kept up by the numerous cottages and small white houses; 
some buried at the bottom of the deepest valleys, and others 
mounted on the crests of the lofty hills. Some of the views are . 
striking, for instance that from near Sir W. Doveton’s house, 
wdiere the bold peak called Lot is seen over a dark wood of firs, 
the whole being backed by the red water-worn mountains of the 
southern coast. On viewing the island from an eminence, the 
first circumstance which strikes one, is the number of the roads 
and forts : the labour bestowed on the public works, if one for- 
gets its character as a prison, seems out of all proportion to its 
extent or value. I'here is so little level or useful land, that it 
seems surprising how so many people, about 5000, can subsist 
here. The lower orders, or the emancipated slaves, are I be- 
lieve extremely poor: they complain of the want of work. From 
the reduction in the number of public servants, owing to the 
island having been given up by the Fast India Company, and 
the consequent emigration of many of the richer people, the po- 
verty probably will increase. The chief food of the working 
class is rice with a little salt meat ; as neither of these articles 
are the products of the island, but must l>e purchased with 
money, the low wages tell heavily on the poor people. Now 
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that tlie people are blessed with freedom, a right which I believe 
they value fully, it seems probable that their numbers will 
quickly . increase : if so, what is to become of the little state of 
St. Helena? 

My guide was an elderly man, who had been a goatherd when 
a boy, and knew every step amongst the rocks. He was of a 
race many times crossed, and although with a dusky skin, he had 
not the disagreeable expression of a mulatto. He was a very 
civil, quiet old man, and such appears the character of the 
greater number of the lower classes. It was strange to my ears 
to hear a man, nearly white and respectably dressed, talking 
with indifference of the times when he was a slave. With my 
' companion, who carried'our diniiei-s and a horn of water, which 
is quite necessary, as all the water in the lower valleys is saline, 
I every day took long walks. 

Beneath the upper and central green circle, the wdld valleys 
are quite desolate and untenantetl. Here, to the geologist, 
there wxre scenes of high interest, showing successive changes 
and complicated disturbances. According to my views, St. 
Helena has existed as an island from a very remote epoch ; 

, some obscure proofs, how'ever, of the elevation of the land are 
still extant. I believe that the central and highest peaks form 
parts of the rim of a great crater, the southern half of which 
has been entirely removed by the waves of the sea : there is, 
moreover, an external wall of black basaltic rocks, like the 
coast-mountains of Mauritius, which are older than the central 
volcanic streams. On the higher parts of the island, con- 
siderable numbers of a shell, long thought a marine sf)ecies, 
occur embeddefl in the soil. It proves to be a Cochlogena, 
or land-shell of a very peculiar form ; • with it I found six 
other kinds; and in another spot an eighth species. It is 
remarkable that none of them are now found living. Their 
extinction has probably been caused by the entire destruction 
of the w'oods, and the consequent loss of food and .shelter, 
which occurred during the early part of the last century. 

The history of the changes, which the elevated plains of 

• It deserves notice, that all the many specimens of this shell found by 
me in one spot, differ, as a marked variety, from another set of specimens 
procured from a different spot. ^ 
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Longwood and Dead wood have undergone, as given in General 
Beatson*s account of the island, is extremely curious. Both 
plains, it is said, in former times were covered with wood, and 
were therefore called the Great Wood. So late as the year 
1716 there were many trees, but in 1724 the old trees had 
mostly fallen ; and as goats and hogs had been suffered to range 
about, all the young trees had been killed. It appears also 
from the official records, that the trees were unexpectedly, some 
years afterwards, succeeded by a wire grass, which spread over the 
whole surface.* General Beatson adds that now tliis plain “ is 
covered with fine sward, and is become the finest piece of pas- 
ture on the island.” The extent of surface, probably covered 
by wood at a former period, is estimated at no less Uian two 
thousand acres ; at the present day scarcely a single tree can be 
found there. It is also said that in 1709 there were quantities 
of dead trees in Sandy Bay ; this place is now so utterly desert, 
that nothing but so well attested an account could have made me 
believe that they could ever have grown there. The fact, that 
the goats and hogs de.^troyed all the young trees as they sprang 
up, and that in tlie course of time the old ones, w hich were safe 
from their attacks, perished from age, seems clearly made out. ^ 
Goats were introduccnl in the year 1502 ; eighty -six years after- 
wanl.s, in the time of C^avendish, it is know n that they were ex- 
ceedingly numerous. More than a century afterwards, in 1731, 
w'hen the evil was complete and irretrievable, an order was 
issiuMl that all .stray animals should be destroyed. It is very 
interesting thus to find, that the arrival of animals at St, Helena 
in loOl, did not change the whole aspect of the island, until a 
period of two hundn*d and twenty years had elapsal : fi)r the 
goats were introduced in 1502, and in 1724 it is said tlie old 
tn^es had mostly fallen.” Tliere can be little doubt that this 
great change in the vegetation affected not only the land-shells, 
causing eiglit species to become extinct, but likewise a n#ultitude 
of insects. 

St. Helena, situated so remote from any continent, in the 
midst of a great ocejin, and pos.sessiiig a uniijue Flora, excites 
our curiosity. The eight land-shells, though uow' extinct, and 
one living Sueoinea, are peculiar species found nowhere else. 

♦ Beatson’s St. llelcua. Introductory chapter, p. 4. 
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Mr* Cuming, however, informs me that an English Helix is 
common here, its eggs no doubt having been imported in some 
of the many introduced plants. Mr. Cuming collected on the 
coast sixteen species of sea-shells, of which seven, as far as he 
knows, are confine<l to this island. Birds and insects,* as might 
have been expected, are very few in number ; indeed I believe 
all the binis have been intn>dticed within late years. Partridges 
and pheasants are toleniblv abundant ; the island is much too 
English not to be subject to strict game-laws. I was told of a 
more unjust sicrifice to such ordinaiici*8 than I ever heani of 
even in England. The [wor pe<»[de formerly used to burn a 
plant, which grows on the coast-rocks, and export the soda from 
its ashes ; but a jveremptory ortier came out prohibiting this 
practice, and giving as a reason that the partridges would have 
nowhere to build ! 

♦ Among these few insects, I was surprissed to find a small Aphmhus (twf\ 
spec,) and an Oryctes, both extremely nu'mcroiLS under dung. When the 
island was discovered it certainly possessed no quadrupe<l, excepting perhaps 
a mouse: it l)ecomes, therefore, a difficult point to ascertain, whether these 
stercovorous insects have since been imported by accident, or if alwrigines, 
on what food they formerly subsisted. On the banks of the Plata, where, 
from the vast number of cattle and horses, the fine plains of turf are richly 
, manured, it is vain to seek the many kinds of dung-feeding beetles, which 
occur so abundantly in Europe, I o*bser\’ed only an Orycti'S ( the insects of 
this genus in Europe generally feed on decayed vegetable matter) and two 
1^‘cies of Phana'us, common in such situations. On the opjwsite side of the 
Uordillera in Chiloe, another species of Phana-us is exceedingly abundant, 
and it buries the dung of the cattle in large earthen balls l)encath the ground. 
There is reason to Ijelieve that the genus Phuntcus, before the introduction 
of cattle, acted as scavengt^rs to man. In Europe, beetles, which find support 
in the matter which has already contributed towards the life of other and 
larger animals, are so numerous, that there must lx* considerably more than 
one hundred different species. Considering this, and observing what a 
quantity of food of this kind is lost on the plains of lia Plata, I imagined I 
saw an instance where man had disturljed that chain, by which so many 
animals are linked together in their native country. In Van Diemen’s Land, 
however, I found four species of Onthophagus, two of Apluxlius, and one of 
a third genus, very abundant under the dung of cows; yet these latter 
animals ^ad been then intrtxluced only thirty-three years. Previously to 
that time, the Kangaroo and some other small animals were the only quad- 
rupeds; and their dung is of a very different quality from that of their suc- 
cessors introduced by man. In England the greater numlxT of stercovorous 
beetles are confined in their appetites ; that is, they do not depend indiffer- 
ently on any quadruped for the means of subsistence. The change, there- 
fore, in habits, which must have taken place in Van Diemen’s I.*and, is 
highly remarkably. I am indebted ^ the Rev. F. W. Hope, who, I hope, 
will permit me to call him my master iu Entomology, for giving me the 
names of the foregoing insects. 
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In my walks I passed more than once over the grassy plain, 
bounded by deep valleys, on which Longwood stands. Viewed 
from a short distance, it appears like a respectable geiitleman^s 
country-seat. In front there are a few cultivated fields, and 
beyond them the smooth hill of coloured rocks called the Flag- 
staff, and the rugged square black mass of the Barn. On the 
whole the view was rather bleak and uninteresting. The only 
inconvenience I suffered during my walks was from the impe- 
tuous winds. One day I noticed a curious circumstance : stand- 
ing on the edge of a plain, terminated by a great cliff of about a 
thousand feet in depth, I saw at the distance of a few yards 
right to windward, some tern, struggling against a \eij strong 
brecr/e, whilst, where I stood, the air* was quite calm. Ap- 
proaching close to the brink, where the current seemed to be 
deflected upwards from the face of the cliff, I stretched out my 
arm, and immediately felt the full force of the wdnd : an invisible 
barrier, two yards in width* separated perfectly calm air from a 
strong blast. 

T so much enjoyed my rambles among the rocks and moun- 
tains of St. Helena, that I felt almost sorry on the morning of 
the 14th to descend to tlie town. Before noon I was on board, , 
and the Beagle made sail. 

On the 19th of July w e reache<l Ascension. Those w^ho have 
beheld a volcanic^ island, situated under an arid climate, will at 
once be able to picture to themselves tJie appearance of Ascen- 
sion. They will imagine smooth conical hills of a bright red 
colour, with their summits generally truncated, rising separately 
out of a level surface of black rugged lava. A principal mound 
in the centre of the islainl, seems the father of the lesser cones. 

It is called Green Hill ; its name being taken from the faintest 
tinge of that colour, which at this time of the year is barely 
perceptible from the anchorage. To complete the desolati^ scene, 
the black rocks on the coast are lashed by a wild and turbulent 
sea. 

The settlement is near the beach ; it consists of several bouses 
and barracks placed irregularly, but well built of white free- 
stone. Tlie only inhabitants are marines, and some negroes 
liberated from slave-ships, wdio are paid and victualled by govern- 
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mmU There is not a private person on the island. Many of 
tlie marines appeared well contented with their situation ; they 
think it better to serve their one-and-twenty years on shore, let 
it be what it may, than in a ship ; in this choice, if I were a 
marine, I should most heartily agree. 

The next morning I ascended Green Hill, 2840 feet high, 
and thence walked across the island to the windward jK)iiit. A 
good cart-road leads from the coast-settlement to the houses, 
gardens, and fields, placed near the summit of the central moun- 
tain. On the roadside there are milestones, and likewise cis- 
terns, where each thirsty pjisser-by can drink some good water. 
Similar care is displayed in each part of the establishment, and 
especially in the management of the springs, so that a single 
drop of water may not be lost : indeed the whole island may be 
compareil to a huge ship kept in first-rate ortler. I could not 
help, when admiring the active industry which had created such 
effects out of such means, at the same time regretting that it had 
been wasted on so poor and trifling an end. IM. Lesson has 
remarked with justice, that the English nation alone would have 
thought of making the island of Ascension a productive spot ; 
any other people would have held it as a mere fortress in tlie 
ocean. 

Near this coast nothing grows ; further inland, an occasional 
green castor- oil plant, and a few grasshoppers, true friends of 
the desert, may be met with. Sonuj grass is^^cattered over tiie 
surface of the central elevated region, and the whole much re* 
sembles the worse parts of the Welsh mountains. But scajity as 
the pasture appears, about six hundred she<jp, many goats, a few 
cows and horses, all thrive well on it. Of native animals, land- 
crabs and rats swarm in numbers. Whether the rat is really 
indigenous, may well be doubted ; there arc two varieties as de- 
scribed by Mr. Waterhouse ; one is of a black colour, with fine 
glossy^fur, and lives on the grassy summit ; the other is brown- 
coloured and less glossy, with longer hairs, and lives near the 
settlement on the coast. Both these varieties are one-third 
smaller than the common black rat (M. rattus) ; and they difier 
from it both in the colour and character of their fur, but in no 
other essential respect. I can hardly doubt that these rats (like 
the common mouse, which has also run wild) have been imported, 
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and, as at the Galapagos, have varied from the effect of the new 
conditions to which they have been exposed : hence the variety 
on the summit of the island differs from that on the co^t. Of 
native birds there are none ; but the guinea-fowl, imported from 
the Cape de Verd Islands, is abundant, and the common fowl 
has likewise run wild. Some cats, which were originally turned 
out to destroy tiie rats and mice, have increased, so as to become 
a great plague. Tlie island is entirely without trees, in which, 
and ill every otlier respect, it is very far inferior to St. Helena. 

One of niy excursions took me towards the S.W. extremity of 
the island. The day was clear and hot, and I saw the island, 
not smiling with beauty, but staring with naked hideousness. 
The lava streams are covered with hummocks, and are rugged 
to a degree which, geologically speaking, is not of easy expla- 
nation. Tiic intervening spaces are concealed witli layers of 
pumice, ashes, and volcanic tuff. Whilst passing this end of the 
island at sea, I could not imagine what the white patches were 
with which the whole plain was mottled ; 1 now' found that tJiey 
w'ere seafowl, sleeping in such full confidence, that even in mid- 
day a man could walk up and seize hold of them. These birds 
were tlie only living creatures I saw during the whole day. ^ 
On the beach a great surf, although the breeze was light, came 
tuinblirig over the broken lava rocks. 

The geology of this island is in many respects interesting. 
In several places 1 noticed volcanic bombs, that is, masses of lava 
which have been sliot through tlie air w hilst fluid, and have con- 
sequently assumed a spherical or pear-shape. Not only their ex- 
ternal form, but, in several cases, their internal structure show^s in 
a very curious manner that they have revolved in their aerial course. 
The internal structure of one of these bombs, wlien broken, is 
represented very accurately in the woodcut on the next page. 
The central part is coarsely cellular, the cells decreasing in size 
towards the exterior ; w here there is a shell-like oiise almut the 
third of an inch in tliiokness, of compact stone, w hich again is 
overlaid by the outside crust of finely cellular lava. I tliink 
there can be little doubt, first, that the external crust cooled 
rapidly in the state in which we now see it ; secondly, that the 
still fluid lava within, was packed by the centrifugal force, gene- 
rated by the revolving of the bomb, agaiust the external cooled 
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crust, and so produced the solid sliell of stone ; and lastly, that 
the centrifugal force, by relieving the pressure in the more 
.central parts of the bomb, allowed the heated vapours to ex- 
pand their cells, thus forming the coarsely cellular mass of the 
centre. 

A hill, formed of the older series of volcanic rocks, and which 
has been incorrectly considered as the crater of a volcano, is re- 
markable from its broad, slightly hollowed, and circular summit 
having been filled up with many successive layers of ashes and 
fine scoriae. Tlu?se saucer-shaped layers crop out on the mar- 
gin, forming perfect rings of many different colours, giving to 
the summit a most fantastic appearance ; one of these rings is 
white and broad, and resembles a course round which horses 
have been exercised ; hence the hill has been called the Devil’s 
Kiding School. I brought away specimens of one of the tufa- 
ceous layers of a pinkish colour ; and a most extraordinary 
fact, that Professor Ehrenberg ^ finds it almost wholly composeii 
of matter which has been organized : he detects in it some silice- 
ous-shielded, fresh- water infusoria, and no less than twenty-five 
different kinds of the siliceous tksue of plants, chiefly of grasses. 

♦ Monats, dcr Kdaig. Akad. d, Wi'ss. zu Berlin. Vom April, 1845. 
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From the absence of all carbonaceous matter, Professor Ehren- 
berg believes tliat these organic bodies have passed through the 
volcanic fire, and have been erupted in the state in which we 
now see them. The appearance of the layers induced me to 
believe tliat they had been deposited under water, though from 
the extreme dryness of the climate I was forced to imagine, that 
torrents of rain had probably fitllen during some great eruption, 
and tliat thus a temporary lake had been formed, into which the 
ashes fell. But it may now be suspected that the lake was not a 
temporary one. Anyhow, we may feel sure, that at some former 
epoch, the climate and productions of Ascension were very dif« 
ferent from what they now are. Where on the f&ce of the earth 
can we find a spot, on which close investigation will not discover 
signs of that endless cycle of change, to which this earth has 
been, is, and will be subjected ? 

On leaving Ascension we sailed for Bahia, on the coast of 
Brazil, in order to complete the clironometrical measurement of 
the world. We arrived there on August 1st, and stayed four 
days, during which I took several long walks. 1 was glad to 
find my enjoyment in tropical scenery had not decreased from the 
want of novelty, even in tlie slightest degree. The elements of 
the scenery arc so simple, that they are worth mentioning, as a 
proof on what trifling circumstances exquisite natural beauty 
depends. 

The country may be described as a level plain of about three 
hundred feet in elevation, which in all parts has been W'orn into 
flat-bottomed valleys. This structure is remarkable in a granitic 
land, but is nearly universal in all those softer formations of 
which plains are usually composed. The whole surface is covered 
by various kinds of stately trees, interspersed with patches of 
cultivated ground, out of which houses, convents, and chapels 
arise. It must be remenibercKi that within the tropics, the w'ild 
luxuriance of nature is not lost even in the vicinity o* large 
cities ; for the natural v^etation of the heilges and hill-si<les 
overpowers in picturesque eftect the artificial labour of man. 
Hence, there are only a few spots where the bright red soil 
affords a strong contrast with the universal clothing of green. 
From tlie edges of the plain there are distant views either of 
the ocean, or of the great Bay with its low-wooiied shores, and 
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on which unnif^hs hiNrts fuld canoes show their white sails. 
Excepting Arom these points, the scene is extremely limited $ 
following the lerelpalbii^ys, on eoch hand, only glimpses into the 
wooded valleyt^ below can be obtained* The houses, I may add, 
and especially the saered edifices, are built in a jKJculiar and 
rather fantastic style of architecture. They are all whitewashe<f ; 
so that when illumined by the brilliant sun of midday, and as 
seen against t^ pale blue sky of the horizon, they stand out more 
like shadows than real buildings. 

Such are the elements of the scenery, but it is a hopeless attempt 
to paint the general effect. Learne<I naturalists dt^serihe tln*se 
scenes of the tropics by naming a multitiule of objects, ami men- 
tioning some charactesistic feiiture of each. lo a learned 
traveller this fwjssibly may communicate some definite uh*as : but 
who else from seeing a plant in an herbarium can imagine its 
appearance when growing in its native soil? 'VVho from setnng 
choice plants in a hothouse, can inagnify some into the dimen- 
sions of forest trees, and crowd others into an entangleil jungle ? 
Who when examining in the cabinet of the entomologist the gay 
exotic butterflies, and singular cicadas, will associate with these 
lifeless objects, the ceaseless harsh music of the latter, and the 
lazy flight of the former, — the sure accompaniments of the still, 
glowing noonday of the tropics? It is when the sun has 
attained its greatest height, that such scenes should be viewtid : 
then the dense splendid foliage of the mango hides the ground 
with its darkest shade, w hilst the upper branchcxs are reiidereil 
from the profasion of light of the most brilliant green. In the 
temperate zones the case is different — the vegetation there is not 
so dark or so rich, and hence the rays of the decliningsun, tinged 
of a red, purple, or bright yellow colour, add most to the beauties 
of those climes. 

When quietly walking along the shady pathways, and admir- 
ing earjh successive view, I wished to And language to express 
my ideas. Epithet after epithet was found too weak to convey 
to those who have not visited the intertropical regions, the sens- 
ation of delight which the mind experiences. 1 have said that 
the plants in a hothouse fail to communicate a just idea of the 
vegetation, yet I must recur to it. The land is one great wild, 
untidy, luxuriant hothouse, made by Nature for herself, but taken 

It 
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possession of by man^ who haa studded it with gay houses and 
formal gardens. How great would be the desire in every ad- 
mirer of nature to behold, if such were possible, the scenery of 
another planet ! yet to every person in Europe, it may be truly 
said, that at the distance of only a few degrees from his native 
soil, the glories of another world are opened to him. In my last 
walk I stopf)ed again and again to gaze on these beauties, and 
endeavourcMl to fix in my mind for ever, an impression which at 
the time I knew sooner or later must fail. The form of the 
orange-tree, the cocoa-nut, the palm, the mango, tiie tree-fern, 
the banana, will remain clear and separate; but the thousand 
beauties which unite these into one perfect scene must fade 
away ; yet tliey will leave, like a tal<> heard in childhood, a 
picture full of indistinct, but most beautiful figures. 

Amjmi — 111 the afternoon \ve stood out to sea, with the 

intention of making a <Hrect course to the Cape de Verd Islands. 
Unfavourable winds, however, delayed us, aijd on the 12th we 
ran into Pernambuco, — a large city on the coast of Brazil, in 
latitude 8° south. We anchored outside the reef ; but in a short 
time a [lilot came on board and took us into the inner harbour, 
where we lay close to the towm. • 

Pernambuco is built on some narrow and low sand-banks, 
which are separateil from c»ach other by shoal channels of salt 
water. The three parts of the town are connected together by 
tw o long bridges built ou w ooden piles. The tow n is in all parts 
disgusting, the streets being narrow', ill-paved, and filthy ; the 
houses, tall and gloomy. The season of heavy rains had hardly 
come to an end, and hence the surrounding country, which is 
scarcely raised above the level of the sea, was flooded with 
wfiter ; and I failed in all my attempts to take long walks. 

TJie flat swampy land on which Pernambuco stands is sur- 
rounded, at the distance of a few miles, by a semicircle of low 
hills, or rather by the edge of a country elevated perhfijis two 
hundred feet above the sea. The old city of Olinda stands on 
one extremity of this range. One day 1 took a canoe, and pro- 
ceeded up one of the channels to visit it ; I found the old town 
from its situation both sweeter and cleaner than that of Pernam- 
buco. 1 must here commemorate what happened for the first 
time during our nearly five years* wandering, namely, having 
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met with a want of politeness : I was refuscMl in a sulh n ii»uiuu*r 
at two different houses, ami obtained with diflieulty from a third, 
permission to pass through their gardens to an uncultivuted in 11, 
for the purpose of viewing the country. I feel glad that tliis 
happened in the land of the Brazilians, for I bear them no good 
will— n land also of slavery, and therefore of moral debasement. 
A Spaniard would have felt ashamed at the veiy thought of re- 
fusing such a request, or of behaving to a stranger with rudeness. 
The channel by which we went to and returned from (Jlinda, was 
bordered on each side by mangroves, which sprang like a minia- 
ture forest out of the greasy mud-banks. The bright green 
colour of these bushes always reminded me of the rank gnuss in 
‘ a churcliyard : both are^noiirishe<i by putrid exhalations; the 
one speaks of death j)ast, and the otlier too often of death to 
coinc. 

The most curious object which I saw in this neighbourhood, 
was the reef that forms the harboOr. I doubt whether in tlie 
wdiole world any' other natural structure has so artificial an ap- 
pearance.* It runs for a length of several miles in an absolutely 
straight line, parallel to, ami not far <iistant from, the shore. It 
varies in width from thirty to sixty yards, and its suriacii is level 
and smooth ; it is composed of obscurely-stratifitHl hanl sand- 
stone. At high w'ater the waves break over it ; at low water its 
summit is left dry% and it might then be mistaken for a break- 
water erecte<l by Cyclopean workmen. On this coast the cur- 
rents of the sea tend to throw up in front of the land, long spits 
and bars of loose sand, and on one of these, part of the town 
of Pernambuco stands. In former times a long spit of this 
nature seems to have become consolidated by the percolation of 
calcareous matter, and afterwards to have been gradually up- 
heaved ; the outer and kmse parts during this process having been 
worn away by the action of the sea, and the solid nucleus left as 
we now* see it. Although night and day the waves of the open 
Atlantic, turbid with sediment, are driven against the steep out- 
side edges of this wall of stone, yet the oldest pilots know of no 
tradition of any change in its appearance. This durability is 
much the most curious fact in its history : it is due to a tough 

♦ I have described this Bar in detail, in the Lond. and Edin. Phil. Mag., 
voL xix. (1841), p. 257. 
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lay or, a faw inchos thick, of calcareous matter, wholly formed by 
the successive gr<iwth and death of the small shells of Serpulse, 
together with some few barnacles and nulliporae. . These nulli- 
pone, which are hard, very simply-organized sea-plants, play an 
analogous and important part in protecting the upper surfaces of 
coral-reefs, behind and within the breakers, where the true corals, 
during the outward growth of the mass, become killed by ex- 
posure to the sun and air. These insignificant organic beings, 
especially the Serpulae, have done good service to the people of 
Pernambuco ; for without their protective aid the bar of sand- 
stone would inevitably have been long ago worn away, and 
without the bar, there would have been no harbour. 

On the 19th of August we finally left the shores of Brazil, I 
thank Ood, I shall never again visit a slave-country. To this 
(lay, if 1 in^ar a distant scream, it recalls with painful vividness 
my heelings, w hen passing ^a house near Pernambuco, I heard 
the most pitiable moans, and could not but suspect that some 
}x>or slave was being tortured, yet knew that I w as as pow^erless 
IIS a child even to remonstrate. I suspected that these moans 
were from a tortnreil slave, for I was told that this was the case 
in anotluT instance. Near Ilio de Janeiro I lived opposite to arf 
old lady, who kept screws to crush the fingers of her female 
slaves. I have staid in a house where a young household mu- 
latto, daily and hourly, was reviled, beaten, and persecuted 
enough to break the spirit of the lowest animal. I have seen a 
little boy, six or seven yeiirs old, struck thrice w ith a horse-whip 
(before I could interfere) on his naked head, for having handed 
me a glass of w^ater not quite clean ; I saw^ his father tremble at 
a mere glance from his master's eye. These latter cruelties 
w^ere witnessed by me in a S{>anish colony, in which it has 
always been said, that slaves are better treated than by the 
Portuguese, English, or other European nations. I have seen 
at Rio Janeiro a powerful negro afraid to ward off a Iflow di- 
rected, as he thought, at his face. I w’^as present when a kind- 
hearted man was on the point of separating for ever the men, 
women, and little children of a large number of families who 
had long lived together. I will not even allude to the many 
heart-sickening atrocities which I authentically heard of ; — nor 
would I have mentioned the abr ve revolting details, had I not 
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met with several {XH>ple, so blinded by the oonstitutioual <>ai(‘ry 
of the negro, as to speak of slavery as u tolerable evil. Such 
people have generally visited at the houses of tlie upper classes, 
where the domestic slaves are usually well treated ; and they 
have not, like myself, lived amongst the lower classes. Such 
enquirers will ask slaves about their condition ; they forget that 
the slave must indeed be dull, who does not calculate on the 
chance of his answer reaching his master’s ears. 

It is ai^ued that self-interest will prevent excessive cruelty ; 
as if self-interest protected our domestic animals, which are far 
less likely than degraded slaves, to stir up the rage of their «ivage 
masters. It is an ai^ument long since protested against with 
*noble feeling, and strikingly -exemplified, by the ever ilhi.strious 
Humboldt. If is often attcmptai to palliate slavery by com- 
paring the state of slaves w^th our poorer countiyinen : if the 
misery of our poor be causetl not by the laws of nature, but by 
our institutions, great is offr sin ; but* how this bears on slavery, 

I cannot see; as well might the use of the thumb-screw be* de- 
fended in one land, by showing that men in another land snH’cr<‘fl 
from some dreadful disease. Those who look tenderly at the 
clave-owner, and with a cold heart at the slave, never seem to 
put themselves into the position of the latter what a cheerless 
prospect, with not even a hope of change ! j)icture to yourself 
the chance, ever hanging over you, of your wife and your little 
children — those objects which nature urges even the slave to 
call his own— being torn from you and sold like iHusts to the 
first bidder ! And these dee^Is are done and |mIIiatod by men, 
who profess to love their neighbours as themselves, who l)eli(.‘ve 
in God, and pray that his Will be done on earth ! It makes 
one’s blood boil, yet heart tremble, to think that we EngHshmen 
and our American descendants, with their boastful cry of liberty, 
have been and are so guilty : but it is a consolation to r(‘fleet, 
that we^it least have made a greater sacrifice, than ever made by 
any nation, to expiate our sin. 

On the last day of August we anchored for the second time at 
Porto Praya in the Cape de Verd archipelago ; thence we pro- 
ceeded to the Azores, where we staid six days. On the 2nd 
of October we made the shores pf England ; and at Falmouth I 
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kill the Ileag'le, having lived on board the good little vessel 
nearly five years. 

Our Voyage lun ing come to an end, I will take a short retro- 
spect of the advantages and disadvantages, tlie pains and pleasures, 
of our circumnavigation of the world. If a person asked my ad- 
vice, before undertaking a long voyage, my answer would depend 
upon his possessing a decided taste for some branch of knowledge, 
which could by this means be advanced. No doubt it is a high 
satisfaction to behold various countries and the many races of 
mankind, but the pleasures gained at the time do not counter- 
balance the evils. It is necessary to look forward to a harvest, 
however distant that may be, when sevne fruit will be reaped, 
some good efiected. • 

Many of the losses which must be experienced are obvious ; 
such as that of tlie society of every old friend, and of the sight 
of those places with which*every dearest remembrance is so inti- 
mately connected. Tliese losses, however, are at tlie time partly 
relievwl by the exhaustless delight of anticipating the long wished- 
for day of return. If, tis poets say, life is a dream, I am sure in 
a voyage these are the visions which best serve to pass away th^ 
long iiidit. Other losses, although not at first felt, tell heavily 
after a period : these are the want of room, of seclusion, of rest; 
tlie* jading feeling of constant hurry ; the privation of small 1 ^xu- 
ries, the loss of domestic society, and even of music and the other 
pleasures of imagination. When such trifles are mentioned, it is 
evident that the real grievances, excepting from accidents, of a 
sea-life are at an end. Tlie short space of sixty years has made 
an astonisliing difl’ercnce in the facility of distant navigation. 
Even in the time of C’ook, a man who left his hre^side for such 
expeditions uiulerwent severe privations. A yacht now, with 
every luxury of life, can circumnavigate the globe. Besides the 
vast improvements in ships and naval resources, the w hol^ Avesterii 
shores of America are thrown open, and Australia has become 
file capital of a rising continent. IIow^ different are the circum- 
stances to a man shipwrecked at the present day in the Pacific, 
to what they were in the time of Cook I Since his voyage a 
hemisphere has been added to the civil iztni world. 

If a person suffer much from sea-sickness, let liim w eigh it 
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heavily in the balance. I speak from experience : it is no triHing^ 
evil, cured in a week. If, on the otlier hand, he take pleasure 
in naval tactics, he will assuredly have full scope for his taste. 
But it must he borne in mind, how large a pro[>ortion of the time, 
during a long voyage, is spent on the water, as comparetl with 
the days in harbour. And what are the boasted glories of the 
illimitable ocean ? A talious waste, a desert of water, as the 
Arabian calls it. No doubt there ai'e some delightful scenes. 
A moonlight night, with the clear heavens and the dark glitter^ 
ing sea, and the white sails filled by the soft air of a gently- 
blowing trade-wind ; a dead calm, with the heaving surface po- 
lished like a mirror, and all still except the occasional flapping 
•of the canvass. It is welj once to behold a squall witli its rising 
arch and coming fury, or the heavy gale of wind and mountain- 
ous waves. I confess, however, my imagination had painteii 
something more grand, more' terrific in the full-grown storm. It 
is an incomparably finer spectacle wh'en beheld on shore, wliere 
the waving trees, the wild flight of the birds, the dark shadows 
and bright lights, the rushing of the torrents, all proclaini the 
strife of the unloosed elements. At sea the albatross and little 
petrel fly as if tlie storm were their proper sphere, the water rises 
and sinks as if fulfilling its usual task, the ship alenc and its in- 
habitants seem the objects of wrath. On a forlorn aiid weather- 
beaten coast, the scene is indeed different, but the feelings |xir- 
take more of horror than of wild delight. 

Let us now look at the brighter side of the past time. The 
pleasure derive<l from beholding the scenery anci the general 
aspect of the various countries we have visittKl, has decidedly 
been the most constant and highest source of enjoyment. It is 
probable that the picturesque beauty of many parts of Europe 
exceeds anything which we beheld. But tliere is a growing plea- 
sure in comparing the character of the scenery in difl^erent cojin- 
tries, W'l^ch to a certain degree is distinct from n^ely admiring 
its beauty. It depends chiefly on an acquaintance with the indi- 
vidual parts of each view : I am strongly induced to believe that, 
as in music, the person who understands every note will, if he 
also possesses a proper taste, more thoroughly enjoy the whole, 
80 he who examines each part of a fine view, may also thoroughly 
comprehend the full and combined effect. Hence, a traveller 
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should be a botanist, for in all views plants form the chief embel- 
lishment. G roup masses of naked rock even in the wildest forms, 
and they may for a time afford a sublime spectacle, but they will 
soon ^row monotonous. Paint them with bright and taried co- 
lours, as in Northern Chile, they will become fantastic ; clothe 
them with vegetation, they must form a decent, if not a beautiful 
picture. 

Wh<*n I say that tlie scenery of parts of Europe is probably supe- 
rior to anything which we beheld, I except, as a class by itself, 
that of the intertropical zones. The two classes cannot be com- 
pared together ; but I have already often enlarged on the grandeur 
of those regions. As the force of impressions generally depends 
on precionceived ideas, I may add, that^mine were taken from the 
vivid descriptions in the Personal i^arrative of Humboldt, which 
far exceed in merit anything else which I have read. Yet with 
these high-wrought ideas, my feelin*gs were far from partaking of 
a tinge of disiippointmenPou my first and final landing on the 
shores of Brazil. 

Among the scenes which are deeply impressed on my mind, 
none exceed in sublimity the primeval forests undefaced by the 
hand of man ; whether those of Brazil, w here the powers of Life 
are predominant, or those of Tierra del Fuego, where Death and 
Decay prevail. Both are temples filled with the varied produc- 
tions of the God of Nature : — no one can stand in these solitudes 
unmoved, and not feel that tliere is more in man than the mere 
breath of his body. In calling up images of the past, I find tliat 
the plains of Patagonia frequently cross before my eyes ; yet 
these plains are pronounced by all wretched and useless. They 
can be describetl only by negative characters ; without habita- 
tions, without water, w ithout trees, without mountains, they sup- 
port merely a few dwarf plants. Why then, and the case is not 
peculiar to myself, have these arid wastes taken so firm a hold on 
my meniory|k Why Jiave not the still more level, the greener 
and more femie Pampas, w'hich are serviceable to mankind, pro- 
duced an equal impression ? I can scarcely analyze these feel- 
ings : but it must be partly owing to the free scope given to the 
imagination. The plains of Patagonia are boundless, for they 
are scarcely p«'issable, and hence unknown : they bear the stamp, 
of having lasted, as they are now, for ages, and there appears no 
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limit to their duration through future time. If, as the ancients 
supposed, the flat earth was surrounded by an impassable breadth 
of water, or by deserts heated to aii intolerable excess, who would 
not look«at these last boundaries to man’s knowledge with deep 
but ill-defined sensations ? 

Lastly, of natural scenery, the views from lofty mountains, 
though certainly in one sense not beautiful, are very memorable. 
Wlien looking down from the highest crest of the Coitliliera, 
the mind, undisturbed by minute details, was filled with the stu- 
pendous dimensions of the surrounding masses. 

Of individual objects, perhaps nothing is more certain to create 
astonishment than the first sight in his native haunt of a barba- 
rian, — of man in his lowest and most savage state. One’s mind 
liurries back over past centuries, and then asks, could our pro- 
genitors have been men like these ? — men, wliose very sign.s and 
expressions are less intelligible to us than tho.se of the <lome.sti- 
cated animals ; men, who do not possess the instinct i>f tho.se 
animals, nor yet appear to htwist of liuman reason, or at least of 
arts conse<pient on that reason. I do not believe it is pos.sibIe 
to describe or paint the iliflmuice betwecMi savage and civilized 
man. It is the ditfereace between a w ild and tame animal : and 
part of the interest in beholding a savage, is the stiiiie whicdi 
would lead every one to desire to see the lion in his desert, the 
tiger tearing his prey in the jungle, or the rhinoceros wandering 
over the w ild plains of Africa, 

Among the other mast remarkable spectacles w hich we have 
beheld, may be ranked the Southern Cross, the cloud of Magellan, 
and the other constellations of the southern hemisphere — the 
w'ater-spout — the glacier leading its blue stream of ice, over- 
hanging the sea in a bold precipice — a lagoon-island raised by 
the reef-building corals — an active volcano — and the overw helm- 
ing effects of a violent earthquake. These latter phenomena, 
perhaps, po.ssess for me a peculiar interest, fron||||beir intimate 
connexiofi with the geological structure of the^orld. The 
earthquake, however, must be to every one a most impressive 
event : the earth, considered from our earliest childliood as the 
type of solidity, has o.scillated like a thin crust beneath our feet ; 
and in seeing the laboured worjks of man in a moment over- 
thrown, we feel the insignificance of his boasted power. 
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It has been said, tliat the love of the chase is an inherent de- 
lijrht in man — a relic, of an instinctive passion. If so, I am sure 
the pleasure of living in the open air, with the sky for a roof 
and the ground for a table, is part of the same feeling ; it is the 
savage returning to his wild and native habits. I always look 
back to our boat cruises, and my land journeys, when through 
unfrequented countries, with an extreme delight, which no 
scenes of civilization could have created. I do not doubt that 
every traveller must remember the glowing sense of happiness 
w'hich he experienced, when he first breathed in a foreign clime, 
where the civilized man had seldom or never trod. 

There are several otlier sources of enjoyment in a long voyage, 
which are of a more reasonable nature. ,The map of the world « 
ceases to be a blank ; it becomes a picture full of the most varied 
and animated figures. Each part assumes its projier dimensions : 
continents are not looked at in the* liglit of Islands, or islands 
considered as rn(*re specks, wiiich are, in truth, larger than many 
kingdoms of Enrf)[)e. Africa, or North and South America, 
are well-sounding names, and easily pronounced ; but it is not 
until Jiaving sailed for weeks along small portions of their shores, 
tliat one is tlioroughly convinced what vast spaces on our im- ^ 
imniMi world these names imply. 

I'rom seeing the [)r(‘seiit state, it is impossible not to look for- 
wani with high expectations to the future })rogress of nearly an 
entire hemisj)here. Tlie march of improvement, consequent on 
the introduction of Christianity throughout the South Sea, pro- 
bably staruls by itself in the records of history. It is tlie more 
striking when we reinembcr that only sixty years since, Cook, 
whos<^ excellent judgment none will dispute, could foresee no 
prosp(Tt of a change. Vet these changes have now been efi'ected 
by the })hiIanthropic spirit of the British nation. 

Ill the same quarter of the globe Australia is rising, or indeed 
may be said tpj^ have risen, into a grand centre of civilization, 
which, at some not very remote period, will rule as empress over 
the southern hemisphere. It is impossible for an Englishman to 
behold these distant colonies, without a high pride and satisfac- 
tion. To hoist the British flag, seems to draw wdth it as a cer- 
tain consequence, wealth, prosperity, and civilization. 

In conclusion, it appears to me that nothing can be more 
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improving to a young naturalist, than a journey in distant coun- 
tries. It both sharpens, and partly allays that want and craving, 
which, as Sir J. Herschel remarks, a man experiences although 
every corporeal sense be fully satisfied. The excitement from 
the novelty of objects, and the chance of succt^ss, stimulate him 
to increased activity. Moreover, as a number of isolated facts 
soon become uninteresting, the habit of comparison leads to ge- 
neralization. On the otlier hand, as the tmveller stays but a 
short time in each {)Iace, lus descriptions must generally consist 
of mere sketches, instead of iletailed observations. Hence arises, 
as I have found to my cost, a constant tendency to fill up tin? 
wide gaps of knowle<]ge, by inaccurate and superficial Iiypo- 
« theses. 

But I have.UHi deeply enjoyed the voyage, not to rwjonnnend 
any naturalist, although he must not expect to he so fortunate 
in his companions as I have been, to take all chanct‘s, and to 
start, on travels by land if possible, W otherwise on a long voyage. 
He may feel a.s.sured, he will meet witli no difficulties or dan- 
gers, excepting in rare castes, nearly so had as he Ixdorehand 
anticipates. In a moral point of view, the effect ougiit to be, 

^ to teach him good-humoured patience, freedom from selfishness, 
the habit of acting for himself, and of making the best of every 
occurrence. In short, he ought to partake of the characteristic 
qualities of most sailors. Travelling ought also to teach Idm 
distnist ; but at the same time he will discover, how many truly 
kind-hearted people there are, with whom he never before had, 
or ever again will have any further communication, who yet are 
ready to offer him the most disinterested assistance. 


Note.— The snake, described at page 96, with the curious habit of vibrat- 
ing its tail, is a new species of Trigonocephalus, which M, Bibron proposes 
to call T, crepitans. 
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Abbott, Mr., on spiders, 35 
Afiorigines banished from Van Die- 
men's Land, 447 

of Australia, 433 to 450 

Abrolho.s, 14 

Absence of trees in Pampas, 40 
Aconca^ia, \olcanoof, 253, 201 
Actinia, stinj^ing sptws, 404 
Africa, Southern part dt^ert, yet sup- 
ports largo animals, 35 
Agouti, )ial)its of, 09 
Ague eomnion in l\*ru, 3C5 
Albemarle Island, 370 
Allan, Dr., on Diodfui, 14 

- on Iloluthurhe, 405 • 
Alluvium, saliferous, in Peru, 304 

, stratified, in Andes, 315 

Amblyrhynchus, 385, 394 
Anas, species of, 199 
Animaleuhe. s/e Infusoria 
Antarctic islands, 248 
Antiixxics, 417 
Ants at Keeling island, 450 
- in llrazil, 34 
Apire*s, or miners, 340 
Aplysia, 0 
Apple-trees, 297 
Aptenodytes demersji, 199 
Areas of alternate movements in the 
I’acific and Indian oceans, 480 
Armadilloes, habits of, 95 

^ fossil animals allied to, 

130, 155 

Arrow-heads, ancient, 105, 357 

Ascension, 491 

Aspalax, blindness of, 52 

Athene, 70, 125 

Atolls, 405 

Attagis, 94 

Atwater, Mr., on the prairies, 118 
AiidulKHi, M., on srnelling-power of 
carrion-hawks, 184 
Australia, 431 
Australian barrier, 474 
Azara ou spiders, 30, 38 
on rain in La Plata, 47 


Azara on range of carrion-hawks, 59 

- on habits of carrion-hawks, 57 

- on a tinmder-storin, 61 

- on ostrich-eggs, 91 

- on bows and arrows, 105 

— on new plants springing up, 
119 

■ on great drougiits, 133 

- ou hydrophobia, 353 

I ^ • 

j Rachman, Mr., on ciyrion-hawks, 1 85 
Rahia Rlanca, 76 to 105 
Rahja, Rrazil, U 

, scenery of, 495 

Ralbi ou coral reefs, 470 
Raid Head, Australia, 450 
Ralienar. Chile, 349 
Randa Oriental, 39, 142 
Ranks's Hill, 210 
Rarking-bird, 288 

Rasaltio platform of Santa Cruz, 180 
Rat hurst, Australia, 442 
Rats, vampire, 22 
Ray of Islands, New Zealand, 417 
Reads’, hill of, 149 
Reagle Channel, Tierra del Fuego, 
217 

Rcech-trees, 23.5, 281 
Reetles alive in sea, 1 59 

y dung-feedei's, 490 

at St. Julian, 1 70 

ill brackish water, 22 
- on a fungus, 32 
Rehring’s Straits, fossils of, 132 
Reli of Quillota, 255 
Reuchuca, 330 
Rerkeley Sound, 188 

, Kev. J., on Conftrvcp, 14 

— — , on Cyttaria, 236 

Ribron, M., 381, 385 
Rion-te-veo, 54 

Rinls of the Galapagos Archipelago, 
378, 394 

Birds, tomencss of, 398 
Birgos latro, 462 
Bizcacha, habits of, 70, 124 
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Blackwall, Mr., on spiders, 161 
Blindness of tucatuco, 52 
Bo<ly, frozen, 89, 249 
Bolabolii, 469, 478 
Bolas, ntanner of using, 44, 111 
Bombs, volcanic, 493 
Bones of the guanaco collected in cer- 
tain spots, 167 

, fire made of, 1 94 

, recent in Pampas, 134 

, fossil, 81, 127, 130, 155, 173 

Bory St Vincent on frogs, 381 
Boulders, 187, 247 
Bramador, El, 361 
Brazil, great area of granite, 12 
Breaches in coral reefs, 476 
Breakwater of sea-weed, 240 
Brewster, Sir D., on a calca^eous^de- 
posit, 10 

Bridge of hide, 262 

- of Incas, 3^14, 356 
Biickland, Dr., on fossils, 132 
Buenos Ayres, 121 
Buffon on American animals, 173 
Bug of Pampas, 330 
Buildings, Indian, 356 to 359, 
368 

Bull mils on desert places, 347 
Burchell, Mr., on food of quadrupeds, 
87 

on ostrich-eggs, 91 
on perforated stones, 
267 

Butterflies, flocks of, 1 58 
Butterfly producing clicking sound, 
33 

Button, Jemmy, 207 
Byron’s account of fox of Falklands, 
194 

- on an Indian killing his child, 
216 

Cacti, 165, 261, 374 
Cactornis, 379, 394 
Calasoma on wing out at sea, 1 58 
Calcareous casts of branches and roots 
of trees at King George’s Sound, 
450 

Calcareous incrustations on rocks of 
Ascension, 9 
Callao, 365 
Calodera, 125 
Calomys bizcacha, 124 
Camarhynchus, 379, 394 " ^ 


Camelidm, fossil animal allied to, 172 
Canis antarctieiis, 193 
Caiiis fulvi{H*8, 280 
Capyhara, or caqiineho, 49, 287 

, fossil allied to, 82 

CajK‘ Horn, 211 
Cape of OckkI Hojk*, 85 
Caractira, or Carrancha, 55 
(^ardtH)n, l»eds of, 119, 148 
Carmichael, Capt., 392 
Carrion-hawks, 55, 120, 184 
Casarita, 95 

Castro, Cliiloe, 278, 294 
Casts of trees, 450 
('asuchas, 335 
("athartes, 58, 184, 284 
Cats run wild, 120, 493 

giKKl to eat, 1 1 7 

scratch trees, 136 

, cruelty to mice, 199 

Cattle, effects of their grazing on the 
vegetation, 118 

■ killed by great droughts, 134, 
146 

• know each other, 145 

, curious breed of, 145 

— — , waste of, 149 

wild at the Falkland Islands, 

190, 192 

(7au<iuenes, hot springs of, 263 
Causes of extinction of species among 
mammalia, 173 

" of discoloured sea, 14 
Cavia Patagonica, 69 
Cervus campestris, 48 
Ceryle Americana, 138 
Chucao, Chiloe, 274 
Chagos atolls, 478 
Chalk-like mud, 

Chamisso on drifted seeds and trees, 
454, 461 

- on coral reefs, 46* 

Changes in vegetation of Pampas, 
120 

• in vegetation of St. Helena, 
489 . 

Charles Islana, Galapagos Archiiie- 
lago, 375 

Cheese, salt required for, 66 
Cheucau, 278, 288 
Chile, 252, .337 

— , features of country, 254 
Chiloe, 273 

, forests of, and climate, 243 
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Chiloe, roads of» 274, 292 

, inhabitants of, 273, 276 

Chionis, 94 

Chonos Archipelago, 281 

climate of, 243 
ornithology of, 

2«8 

rhupat, Uio, 107 
(.'ladt)niu, 3ti4 

Clearness of atmosphere within An- 
des, in Chile, 256 

CliinaU^ of Tierra del Fuego and 
Falkland Islands, 242 

Antarctic Islands, 248 

(ialapagos, 373, 377 

, change of, in Chile, 357 

Clouds of vapour after rain, 24 

on Corcovailo, 28 

hanging low, 307 

• at sea, 402 

Coleoptera in Tropics, 34 

out at sea, 159 

of St. Julian, 170 
OJiiLs cdusa, Hocks of, 158 
Colnett, (’apt., on spawn in sea, 1 7 

j on a marine lizard, 380 

, on transport of seeds, 

392 


Coloniadel Sacramiento, 144 
(volorado Kio, 70 
Compound animals, 201 
(^<)nccj)cion, (3iile, 302 
Condor, habits of, 182, 180, 269 
Confervir, ])elagic, 14 
Conglomerate on the Ventana, 109 
in Cordillera, 420 


Coniini-s 138 

Convicts of Mauritius, 484 

— , condition of, in New South 
Wales, 445 

Cook, Capt.. on Kelp, 239 
Coi)iap<.», river and valley of, 350 

, town of, 354 

(y<K}uilTllK), 342 

Coral h>rmations, 402, 452 to 482 
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, stinging specij 

dead, 400, 47 J 
0)ral lines, 201 
Corcovado, clouds on, 28 

, volcano, 291 

Cordillera, appearance of, 258, 276, 


318 

, different productions on 
east and west side, 320 


Cordillera, passage of, 314 

, structure of valleys, 315 

geology of, 319, 332 
, rivers of, 316 

of Copiapd, 300 ' 

Cormorant catching fish, 199 
Corral, wdiere animals are slaugh- 
tered at Buenos Ayres, 121 
Coseguina, eruption of, 291 
Countries, uuliealthy, 365 
Couthouy, Mr., on coral-reefs, 475 
Crabs, hermit species of, 457 
at Keeling Island, 462 

at 8t. Paul’s, 10 

Craters, number of at the Galapagos 
Archipelago, 373 

of Elevation, 485 
Cysia, ‘^02 

Cruelty to animals,^ 1 52 
Crustacea, pelagic, *161 
Ctenomys Hraziliensis, 50 

* , fossil species of, 82 

Cucao, (./hiloe, 294 

Cuckoo-like habits of Molothrus, 53 

Cuentas, Sierra de, 149 

Cumbre of Cordillera, 335 

(’liming, Mr., on shells, 391, 490 

Cuttle-fish, habits of, 7, 288 

Cuvier on Diodon, 13 

(’’ymira, 119 • 

Cyttaria Darwinii, 236 

Dacelo Jagoensis, 2 
Dasypus. three species of, 95 
Deer, 49, 133 

Degradation of tertiary formations, 
344 

Deinornis, 427 
Deserts, 349, 363 
Desmodns, 22 
Despo])lado, valley of, 355 
Diefieubach on Auckland Island, 244, 
435 

Diodon, habits of, 13 
Discoloured sea, 14 
Diseases from miasma, 365^ 435 
Distribution of mammalia m Ameri- 
ca, 131 

of animals on opposite 
sides of Cordillera, 326 

of frogs, 381 

of Fauna of Galapagos, 

393 

Dobrizhoffer on ostriches, 93 
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Dobmhoffer on a hail-storm, 1 16 
Docks, iinjwrted, 428 
Dof^ shepherd, 149 
D'Orbigny, Tnivels in South Ameri- 
ca, 78, *93, 120, 130, 149, 167 
Doris, eggs of, 201 

Doubieday, Mr., on a noise made by 
a butterfly, 33 
Drigg, iightuing tubes at, 59 
Droughts, great, in Pampas, 133 
Dryness of St. Jago, 4 

of winds iuTierradel Fu- 
ego. 231 

of air in Cordillera, 325 
Du Bois, 382, 3U9 
Dung-feiHling l)oetles. 49(^ 

Dust, falling fi-oin atmosphere, 5 


Earthenware fossil, 370 
Earthquake, accompanied by an ele- 
vation of the coast, 310 

accompanied by rain, 351 

“ at Callao, 369 

at CvOnceiKion, 3o2 

at C(X]uindH), 342 

at Keeling and Vani- 

koro, and Society Islands, 475 

at Valdivia, 301 

causes of, 31 1 

, effect of, on springs, 264 

on bottom of 

sea, 306 

j effects of, on rocks, 257, ! 

303 I 

effects of, on sea, 302, ' 
304, 305 I 

effects of, on a river-bed, { 

358 

•, line of vibration of, 307 
■ on S. W. coast, 246 
-, tossing fragments from , 
the ground, 198 

, twisting movement of, 
308 

Eggs of Doris, 201 
Ehrenbeiig, Prof., on Atlantic dust, 5 
— on infusoria in Pam- 
pas, 82, 130 

• in the 

open sea, 162 

• in Pata- 


gonia, 171 


• in Fue- 


gian paint, 221 


Ehrenberg, Prof,, ou infiisoria in 
coral mud, 465 

— in tuff 

at Ascension, 494 

• on phosphorescence 
of the Si?a, 163 

- ou noises from a hill, 
361 

Eimeo, view of, 406 
Eiater, springing |H)wers of, 31 
Electricity of atmosphere within 
Andes, 326 

Elephant, w'eight of, 87 
Elevutetl shells, 85, 130, 171, 254, 
297, 310, 344, 362, 369 
Elevation of <.*t)asts ofC3iile, 254, 297, 
307, 310 , 338, 344, 357 
H. Hlanca, 83 
~ Patagonia, 171, 371 
Pampas, 130 

— mountain-chains, 312 
— Cordillera, 316, 321, 332 

— fringing-reefs, 476 
— Peru, 369 

• within bmnan period, 371 
Entomology of the (ialapagos Archi- 
pelago, 381, 392, 394 
Brazil, 34 


Patagonia, 170, 327 

Tierradel P'oego. 238 

Keeling Island, 456 

• i5t. Helena, 490 
Entre Rios, geology of, 129 
Epeira, habits of, 36, 38 

Erratic blocks, how transported, 247 

absent in intertropical 

countries, 248 

• on plains of Santa 

Ouz, 187 

- of Tierra del Fuego, 247 
Estancia, value of, 145 
Extenni nation of species and races, 
174, 434, 441, 448 

Extinction of shells at St. Helena, 488 


Wales, 


ofsDgcies, causes of, 1 74 
o||M|p in New South 
4mr48 


Eyes of tucutuco and mole, 52 


Falconer, Dr., on the Sivatberium, 
146 

Jesuit, on the Indians, 104 
— , on rivers in Pam- 
pas, 106 
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Falconer^ Jesuit, on natural enclo- 

sureSy 116 

Falkland Islands, 188 
, birds tame at, 398 

— , al>8c*uce of trees at, 

48 

canuon-hawks of, 

57 

wild cattle and 

horses of, 190 

climate of, 242 

^ pc>at of, 287 

Fat, ijunntity eaten, 117 
Fear, an acfjuired instinct, .399 
Fe!)rua, 33 

Fennel, run wild, 119 
Ferguw>n, Ur., on miasma, 366 
Fern-trees. 244, 448 
Fernando Noronha, 11, 374 
Fit'lds of dead coral, 460 
Fire, art of making, 194, 409 
Fish, eating coral, 464 
of (ialapagos, .390 * 

— emitting harsh sound, 136 
Flamingoc'S, 6(> 

Fleas, .346 

Floods after droughts, 134 
• clear after .snow, 319 
Flora of the Galapagos, 374, 392, 
395 

of Keeling island, 4.34 

— — of St. Helena, 48 7 

Flustraeea*, 201 

Forests, ahseiice of. in La Plata, 47 
of Tierra del Fiiego, 210, 
243, 286 

of Chiloe, 243, 280, 286, 293 

of V^aldivia, 298, 301 

of New Zealand, 427 

of Australia, 433 

Fossil Mammalia, 81, 127, 130, 155, 
173 

earthenware, 369 

Fox of the Falkland Islands, 193 

of erhiloe, 280 

Friendly ArchipelagOj^Sl 
Frogs, noises ot, 29 

, bladders of, 383 

and toads, not found on oceanic 

islands, 381 
Frozen soil, 88, 248 
Fruit-trees, southern limit of, 243 
Fucus giganteus, 239 
Fuegians, 204 to 234 


Fulgurites, 59‘ 

Fungus, edible, 236 
Furnarius, 95 

Galapagos Archipelago, 372*; natural 
history of, 377 

belongs to American Zoo- 
logy, 377, 393 
Gale of wind, 217, 281 
(iallegos Kiver, fossil bones at, 171 
Gallinazo, 55 
Gauchos, 42, 15,5 
, character of, 1 5G 

• live on meat, 1 1 7 
Gay, M., on floating islands, 265 
, on shells in brackish water, 

21 

Geese at^he Falkland Islands, 199 
Gc^)grapnical distribution of Ameri- 
can animals, I31,*32t 

of frogs, 

3^1 

of fauna 

of Galapagos, 393 
Geology of Cordillera, 319, 332 

of Patagonia, 170, 181 

of St. Jago, 6 

of St. Paul, 8 

of Ik Blanca, 81 

of Pampas, 1 29 

of Brazil, 12 

Georgia, climate of, 248 
Geospiza, 379, 395 
(iill, Mr., on an upheaved river-bed, 
358 

Gillies, Dr., on the Cordillera, 323 
Glaciers in Tierra del Fuego, 224, 
245 

• in Cordillera, 324 

- in lat. 46^’ 4o', 246 
Glow-worm.s, 30 

Goats, destructive to vegetation at St. 
Helena, 489 

, lx)ucs of, 168 

Goitre, 314 

Gold-w^ashing, 266 ^ 

Good Success Bay, 204 

Gossamer spider, 159 

Gould, Mr., ou the Calodcra. 125 

ou birds of Galapagos, 

379 

Granite mountains, TVes Montes, 283 

. of Cordillera, 320^ 

Graspus, 10 
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Gmvel, how far transported, 108 

of Fatagoma, 75, 171 

Greenstone, fragments of, 257 
Gryllus migratorius, 329 
Goatiaco; habits of, 106 
— — , fossil allied genus, 172 
Gnantajaya, mines of, 363 
Guardia del Monte, 118 
Guasco, 348 

Guasos of Chile, 258 [ 

Guava, imported into Tahiti, 403 j 

Guinea-fowl, 5. 493 | 

Gunnera scabra, 278 j 

Gypsum, ^eat l>eds of, 319 , 

in salt-lake, 66 ! 

in Patagonian tertiary- i 

beds, 171 

at Iquique with s^lt, 364 

at Lima w ith shells, 369 

Hachette, M., on lightning-tiilws^ 60 | 
Hailstorm. 115 

Hall, Capt. liasil, on terraces of Co- j 
quimbo, 343 
Hare, Varying, 45 
Head, Capt., on thistle-beds, 119, 124 
Height of snow-line on Cordillera, 
244 

Henslow, Prof., on potatoes, 285 

- , on plants of Keeling 

Island, 454 
Hermit crabs, 457 
Hill, emitting a noise, 361 
Himantopus, 114 
Hogoleu barrier-reef, 469 
Holes made by a bird, 95 
Holman on drifted seeds, 454 I 

Holuthurife feeding on coral, 465 ! 

Hooker, Sir J., on the Cardoon, 119 

, Dr. J. D., on the Kelp, 239 

, on Galapageian j 

plants, .392, 395 | 

Horn, Cape, 211 

Horner, Mr., on a calcareous deposit, ; 

10 j 

Horse-fl^ 1 70 I 

Horses diflScuIt to drive, 110 i 

drop excrement on paths, 119 } 

killed by great droughts, 134 

, multiplication of, 233 

broken in, 151 

Horse, powers of swimming of, 143 

wild at the Falkland Islands, * 


Horse, fossil, 82, 130 
llorsemaitship of the Gauchos, 153, 
195 

Hot springs of Cauquenes, 263 

Huacas, 368, 370 

Humboldt on burnished rocks, 12 

on the atmosphere in 
tropic's, 32 

• on frozen soil. 88 

■ — — on hylK»rnation, 98 

— on potatoes, 285 

on earthquakes and rain, 

351 

on miasma. 366, 435 

IIumming-biRls of iiio de Janeiro, 32 

of Chile. 271 

Hybi‘niation of animals, 
IhdriR'hjerus capyl)ara, 49 
Hvdrophuhia, 353 
Hyla, 29 

HyinenoplKillii.s ,32 

Jackson, (^ol., on frozen snow, .325 
Jaguar, habits of, 135 
Jajuel, nunes of, 259 
James Island, (ialapagos Archipe- 
lago, 376 

Juan Fernandez, volcano of, 310 
flora of, 392 

Ibis melanops, 165 
Ice, prismatic structure of, 325 
Icebergs, 187, 224, 246 to 251 
Incas’ bridge, .334, 356 
Incrustations on coast rocks, 9, 12 
Indian fossil remains, 370 
Indians, attacks of, 64, 77, 129 

, Patagonians, 2.31 

•, Araucarians, 299 

of the Pampas, loo 

of Valdivia, 299 

, perforated stones used by, 267 

— — , jK)wers of tracking, 328 
— , grave of, 169, 187 
, ruins of houses of, in Cor- 
dillera, .356, 368 

, antiquities of, in La Plata, 

46, 105 

decrease in numbers, 104 

Infection, 435 

Infusoria in dust in the Atlantic, 5 

in the sea, 15, 162 

in Pampas, 82, 130 

in Patagonia, 1 70 
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Infufioria in white paint, 221 

' in coral mud, 465 

— — " at Ascension, 494 

Insects, first colonists of St Panics 

rocH 10 

blown out to sea, 159 
of Patagonia, 170, 327 

- of Tierra del Foego, 238 

— of Galapagos, 381, 392, 394 

- — of Keeling Island, 456 

• of St Helena, 490 
Instincts of birds, 95, 398 
Iodine with salt at Iquique, 365 
Iquique, 362 

Iron, oxide of, on rocks, 12 
Islands, oceanic, volcanic, 8 

, floating, 265 

, Antarctic, 248 
low, 402, 4G7 

Kater*s peak, 212 
Kauri pine, 427 

Keeling Island, 452 * 

^ subsidence of, 475 

^ birds of, 456 

^ entomology of, 456 

-, flora of, 454 
Kelp, or sea-weed, 239 
Kendall, Lieut, on a frozen body, 
249 

Kingfishers, 2, 138 
King George’s Sound, 449 

Labourers, condition of, in Chile, 
267 

Lagoon-islands, 402, 453, 465 

Lagostonius, 124 

Lake, brackish, near Hio, 21 

with floating islands, 265 

formed during earthquake, 371 

Lamarck on acquired blindness, 52 
Lampyris, 30 

Lancaster, Capt., on a sea-tree, 100 
I^d-shells, 347, 488, 490 
Iazo, 44, 153, 189 
Leaves, fall of, 235 
-, fossil, 448 

Leeks in New Zealand, imported, 
428 

Lepus Magellanlcus, 193 
Lei^n, M., on the scissor-beak, 1381 
on rabbit of the Falk- 

lands, 193 

Lichen on loose sand, 364 


Lichtenstein on ostriches, 92 . 
Lightnbg storms, 62 
-——-tubes, 59 
Lima, 365, 368 

— - — , elevation of a river near, 358 
Lime, changed by lava into crysbil- 
line rock, 6 

Limnma in brackbh water, 21 
Lion-ant, 442 
Lizard, 97 

", marine species of, 385 

Lizards, transport of, 382 
Llama or Guanaco, habits of, 166 
Ix>cust8, 329 

Longevity of species in MoUusca, 83 
Lorenzo, San, island of, 369 
Low archipelago, 402 
Ipnd, M., on antiquity of man, 358** 
Lund and Clausemon fossils of Bra- 
zil, 131, 173 
Luxan, 329 

Luxuriant vegetation not necessary 
to support large animals, 85 
dLycosa, 35 

Lyell, Mr., on terraces of Coquimbo, 
343 

-, on longevity of Mollusca, 
83 

on subsidence in the Paci-^ 

fic, 468 

on change in vegetation, 

120 

on fossil horses’ teeth, 130 
-, on distribution of animals, 
327 

-, on frozen snow, 325 
on extinct mammals and 
ice-period, 172 

on fiocks of butterflies, 
158 

, on stones twisted by earth- 
quakes, 308 

MacCulloch on infection, 435 
Macquarie river, 442 
Macrauchenia, 82, 173 -» 

Macrocystis, 239 

Madrina, or godmother of a troop of 
mules, 315 

Magdalen channel, 241 
Magellan, Strait of, 231 
Malcolmson, Dr., on hail, 116 
Maldiva atolls, 467, 476, 478 
* Maldonado, 39 
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Mamiwalm, fossil, 81, 127, 130, 15.5, 
173, 371 

Man, antiquity of, 358 

, fosail rt’Diains of, 370 

, body^ilVoawfn, 249 

y fear of, an acquired instinct, 

400 

— , extinetioii of races, 435, 448 
Mares killed Ibr their hides, 154 
Mare’s flesh eaten by troops, 101 
Mastodon, 197, 130 | 

Matter, granular, moremects in, 100 
Mauritius, 483 
Maypu river, 316 
81, 131 

Megatherinin, 81, 83, 131 
, Mendoza, criinate of, 323 

, 330 * • 

Mexico, elevation of, 132 

Miasmata, 365, 435 

Mice inhabit sterile places, 360 • 

y number of, in America. 49 

, how transported, 28.^, 378 

different on opposite sides df 

Andes, 326 

of the Galapagos, 37S 

of Ascension, 492 

Millepora, 464 
f Mills for grinding ores, 2i»6 
Mimosse, 25 
Mimas, 54, 394, 399 
Miners, condition of, 260, 265, 339, 
346 

Mines, 260, 340, 346 

, how discovered, 31 7 

Missionaries at New Zealand, 425 
Mitchell, Sir T., on valleys of Aus- 
tralia, 438 

Mocking-bird, 54, 394, 399 
Molina, omits description of certain 
birds, 271 

Molothrus, habits of, 52 
Monkeys with prehensile tails, 28 
Monte Video, 40, 142 
Moresby, Capt., on a great crab, 
463 ' 

• on coral-reefs, 479 
Mount Sarmiento, 233, 241 

Tara, 234 

Mountains, elevatioq of, 312 
Movements in granular xnatter, 100 
Mud, chalk-like, 465 

disturbed by earthquake, 306 

Mules, 315 • 


I Muni/, Sig., on niata cattle, 145 
Murray, Mr., (»n spiders, 16 1 
xMylodmi, SI, 131, 1.55 
j My(q»otamus Coipus, 2S7 

^ Negress with goitre, 314 
Negro, Kio, 63, 149 
■ lieutenant, 76 

New Calcdoniii, reef of, 469, 471, 
477 

— Zealand, 417 
Niata cattle, 145 
Noises fVom a bill. 361 
Noses, ceremony of pressing, 423 
Nothura, 45 

Nolopod, crustacean, 161 
Nulliporse, incrustations like, 9 
. protecting reefe, 498 

I 

I Octopus, habits of, 7 
I Oily coating on sea, 1 7 
; Olfersia, lo 
1 Ojletiorhynchus, 289 
* Opuntia Galapageia, 374 

. Dvirwinii, 165 

,261 

Orang<'-trees self-sown, 120 
Ores, gobl, 26») 

; Ornithorhynchns. 441 
Ornithology of (ialapngos, 378, 394 
Osorao, volcano of, 273, 275, 291 
Ostrich, habits of, 43, ^9 
Ostrich’s eggs, 113 
i Otaheite, 403 
: Otter, 287 
Ova in sea, 17 
Oven-bird, 95 

Owen, C’apt., on a drought in -\rrica, 
133 

i , Professor, on the Capybara, 50 

fossil quadrupeds, 

81 to 84, 130, 155 

nostrils of the 

Gallinazo, 185 
Owl of Pampas, 70, 125 
Oxyurus, 237, 289 
Oysters, gigantic, 170 

Paint, white, 221 
Pallas on Siberia, 67 
Palm-trees in La Plata, 46 
• in Chile, 256 
~, south limit of, 244 
I Palms absent at Galapagos, 375 
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‘uinpas, nunilifr of eiiil>e<Ul<id re- 
mains in, 155 
— , S. limit of, 75 
, eliungt^s in, 1:20 

not quite level, 124, 127, 
M.’l 

, fieolopry of, 12!>, 155 

view of, from the Andes, 327 

Papilio feronia, 33 
Parana, Uio, I2rt, 139, 147 
islands in, 134 

Parish, Sir \V., on the great drought, 
133 

Park, Mungo, on eating salt, 110 
Parrots, 138, 244 • 

Partridges, 45 

Pas, fortresses of New Zealand, 418 
Passes in ('ordillera, 334 
Pasture, altered from grazing of 
cattle, llvS 
Patiigones, (14 

Patagonia, gi^ology of, 1 70, 329 

zoology of, 105, 170, 

179 • 

1’atagonian Indians, 231 
Peach-trees s<‘lf-sown, 120 
Peat, formation of, 2S0 
Pcl>l>K'S perforated, 149, 207 

transported in roots of treo.s, 

m 

J^clagic animals in southern ocean, 

Penas, Gulf of, 24(i 
Penguin, habits of, 1 99 
Pepsis, habits of, 35 
Pernamhneo, reef of, 4‘)S 
Pernety on hill of ruins, 190 
■ t>n tame hints, 39S 
Peru. 302 to 371 

, dry valleys of, 358, 302 

Petrels, Imbits of, 289 
Penquenes, pass of, 319 
Phonolite at F. Noronha, 1 1 
Phosphorescence of the sea, 162 

of a corallino, 202 

— of land insects and 
sea animals, 30 
Phrynisens, 97 
Pine of New Zealand, 427 
Plains at foot of Andes in Chile, 
262,316 

almost horizontal near St. Fc, 

127 

Planariae, terrestrial species of, 26 


Plante of the Galapagos, 374, 392, 
395 

• of Keeling island, 454 
- of St. Helena, 487 

• fossil in Australia, 448 

Plata, It., 39 ^ 

thunderstorms of, 62 
Plover, long-legged, 114 
Polished rocks, Brazil, 12 
Polyborus chimango, 57 

— Nov© Zelandi©, 58 
' Braziliensis, 55 
Ponsonby Sound, 221 
Porpoises, 39 
Port Desire, 164 

river of, 107, 168 

St Julian, 170 

Famine, 233 

lV>rtill# pass, 319, 325 
Porto Pray a, 1 • 

Potato, wild, 285 
Potrero Seco, 350 
Prairies, vegetation of, IIS 
Prevost, M., on cuckoos, 53 
i’riestley, Dr., on lightning-tubes, 
59 

Proccdlaria gigantea, habits of, 289 
Proctotretus, 97 
Proteus, blindness of, 52 
Protococcus nivalis, 322 
Pteroptochos, two species of, 270 
, species of, 278, 28J 
j Puente del Inca, 334, 356 
Piiffinus cinereus, 290 
i Puffinuria Berardii, 291 
I Puma, habits of, 136, 183, 269 

i ^ flesh o^ 117 

; Puna, or short respiration, 322 
Punta Alta, Bahia Blanca, 81 

Gorda, 129, 356 

Pyrophorus luminosus, 31 

j Quadrupeds, fossil, 81, 127, 130, 165, 
173 

large, do not require 
luxuriant vegetation, 85 

weigh! of, 87 

Quartz of the Ventana, 109 

of Tapalguen, 116 

of Falkland Island, 196 
Quedius, 10 
Quillota, valley of, 254 
Quintero, 254 . 

Quiriquina Island, 302 
2 L 2 
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Quoj and Gaimard on stinging 
corals, 464 

► on coral reefs, 

476 


Babbit, wildcat the Falkland Islands, 
193 

Bain at Coquimbo, 338, 347, 348 

at Bio, 29 

and earthquakes, 351 

— in Peru, 364, 365 

• in Chile, formerly more abun- 
dant, 357 

, effects on TCgetation, 
338 

Bana Mascariensis, 382 
Bat, only aboriginal animal of New 
Zealand, 427 

^Bats at Galapagos, 378 * ‘ 

at Ascension, 492 

at Keeling Island, 456 

Battle-snake, species with allied 
habit, 97 
Bed snow, 322 
Beduvius, 330 

Beef at Pernambuco of sandstone, 
498 

Keefe of coral, 463 to 482 
Barrier, 469, 476 

, Fringing, 472 

Keeks, Mr., analysis of salt, 66 

l>ones, 155 
salt and 

shells, 370 

Kemains, human elevated, 370 
Kemedies of the Gauchos, 128 
Ken^ger on the horse, 233 
Kepmes absent in Tierra del Fuego, 
237 

at Galapagos, 381 

Kespiration diffictdt in Andes, 322 
Retrospect, 50 

Kevolutions at Bnenos Ayres, 140 
Rhinoceroses live in desert coun- 
tries, 86 

, frozen, 89, 250 

Khynchoj^ oigra, 137 
Richardson, Dr., on mice of North 
America, 378 

, on polished rocks, 
on frozen soil, 88, 
, on eating ^t, 1 1 7 


251 

248 


i 


Richardson, Dr., on geographical 
distribution, 131 
Rimsky atoll, 466 
Rio de Janeiro, 19 

Plata, 39 

Negro, 63, 149 

Color^o, 70 

S. Cruz, 177 

Sauce, 106 

Salado, 118 

Rivers, power of, in wearing chan- 
nels, 180, 320 
River-bed, arched, 358 
River-courses dry in America, 107 
Rocks ' burnished with ferruginous 
matter, 12 

Rodents, number of in America, 49, 
179 

, fossil species of, 82 

Rosas, General, 71, 103, 140 
Ruins of Callao, 369 
of Indian buildings in Cordil- 
lera, 356, 3G8 


S. Cruz, 177 
Salado, Rio, 118 

Salinas at the Galapagos Archipe- 
lago, 377 

in Patagonia, 65, 170 
Saline efflorescences, 78 
Salt with vegetable food, 1 10 
— — , superficial crust of, 364 

, with elevated shells, 369 

Salt-lakes, 65, 170, 377 
Sandwich Archipelago, no frogs at, 
382 

Land, 248 

San Pedro, forests of, 281 
Sand-dunes, 75 

Sand, hot from sun’s rays, at Gala- 
pagos Archipelago, 377 

, noise from friction of, 361 

Sandstone of New South Wales, 437 

, reef of, 498 

Santa Cruz, river of, 177 
Santiago, Chile, 262 
Sarmiento, Mount, 233, 24 1 
Sauce, Rio, 106 
Saurophagus sulphurous, 54 
Scanis eating corals, 464 
Scelidotheriuro, 82 
Scenery of Andes, 318 
Bcissor-tail, 138 
Scissor-beak, habits of, 137 
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Scorpions, cannibals, 165 
Scoresby, Mr., on effects of snow 
on rocks, 318 

Scrope, Mr., on earthquakes, 352 
Scytalopus fuscus, 237, 289 
Se^ open, inhabitants of, 162 

, phosphorescence of, 162 

— , distant noise of, 295 
Sea-pen, habits of, 99, 202 
Sea-weed, growth of, 239 
Seals, num^r of, 284 
Seeds transported by sea, 392, 454 
SerpulfiB, protecting reef, 498 
Shark killed by Diodon, 1^ 

Shaw, Dr„ on lion's flesh, 116 
Sheep, infected, 436 
Shelley, lines on Mont Blanc, 168 
Shells, land, in great numl)er8, 347 

, at St. Helena, 488 

Shells, fossil, of Cordillera, 321 

of Galapagt)s, 390 

elevated, 83, 130, 171, 254, 

344, 369 ^ 

, tropical forms of, far south, 

243 

, decomposition of, with salt, 369 

Shepherd's dogs, 149 
Shingle-bed of Patagonia, 75, 171 
Siberia compared with Patagonia, 67 

- — — , wxnogy of, related to North 

America, 132 

Siberian animals, how preserved in 
ice, 2,50 

food necessary dur- 
ing their existence, 89 
Silicifled trees, 333, 353 
Silurian formations at Falkland Is- 
lands, 196 

Silunis, habits of, 136 
Skunks, 80 
Slavery, 20, 24, 499 
Smelling power of carrion- hawks, 
184 

Smith, Dr. Andrew, on the support 
of large quadrupeds, 65 

: , on perforated 

pebbles, 149 
Snake, venomous, 96 
Snow-line on Cordillera, 244, 322, 
325 

Snow, eflecte of on rocks, 318 

, prismatic structure of, 325 

, red, 322 

Society, state of in La Plata, 41, 157 l| 


Society, state of, in Australia, 443 

• Archipelago, 402 

volcanic phe- 
nomena at, 475, 481 
Soda, nitrate of, 362 

, sulphate of, 78 * 

Soil, frozen, 88, 248 
Spawn on surface of sea, 1 7 
Species, distribution of, ^31, 363 

, extinction of, 1 74 

Spiders, habits of, 35—38 

, gossamer, 1 59 

killed by and killing wasps, 
35 to 37 

• on Keeling Island, 456 

• on St Paul's, 10 
Springs, hot, 263 

Stevenson, Mr., on growth of « 

• weed, 239 
Stinging animal^ 464 
St. Helena, 486 

— , introduction of spirits 
into, 4 1 2 

— Fe. 129 

— Jago, C. Verds, 1 
, unbealtliiness of, 366 

— Jago, Chile, 262 

— Maria, elevated, 307, 310 • 

— Paul’s rocks, 8 

Stones perforated, 149, 267 * 

transported in roots, 461 

Storm, 217,281 

in Cordillera, 324, 360 

Streams of stones at Falkland Islands, 
197 

Strongylus, 32 
Struthio Hhca. 43, 89 

Darwinii, 92 

Strzelecki, C-ount, 448 
Suadiva atoll, 466 

Subsidence of coral reefs, 467 to 482 
• — — of Keeling Island, 475 

- of Patagonia, 1 72 

— of coast of Peru, 369 

— of Cordillera, 321, 333 

— of Coasts of ^hile, 344 

- of Vanikoro, 475 
of coral ree& great in 

amount 479 

cause of distinctness in 

— Tertiary epochs, 344 
Sulphate of lime, 66, 171, 369 

soda iiicrustiug the 
ground, 78 
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Sulphati of soda yrith common 
salt, 66, 369 

Swainson, Mr., on cuckoos, 53 
Sydney, 431 

Tabanus, 170** 

Tahiti (Otaheite), 403 

, three zones of fertility, 406 

Talcahuano, 302 
Tambillos, Ruinas de, 356 
Tameness of birds, 39S 
Tapacolo and Turco, 270 
Tapalgaen, Sierra, Hat hills of quartz, 
116 

Tarn, Mount, 234 
Tasmania, 446 
Tattooing, 404, 426 
X5'.*^p«rance of the Tahitians, 4U 
Temperature of Ticrra del Fuegoand 
Falkland Islands, 242 

of Galapagos, 373, 377 

Tercero, Rio, fossils in banks of, 127 
Terraces in valleys of Cordillera, 315 
- of Coquimbo, 343 

of Patagonia, 172, 1^1 

Tertiary formations of the Pampas, 
81, 129, 155 

of Patagonia, 1 70, 

329 

■ in Chile, epochs 

of, 344 

Teru^tero, habits of, U4 
Testudo, habits of, 382, 394 
Theory of lagoon-islands, 472 
Theristicus, 165 
Thistle beds, 119, 124, 148 
Thunder-storms, 62 
Tierra del Fuego, 204 to 251 

clinnite and vege- 
tation of, 242 

— , zoology of, 236 
“, entomology of, 238 
Tinamus rufescens, 1 13 
Tinochorus Eschscholtzii, 94 
Toad, habits of, 97 

not found in oceanic islands, 

381 

Torrents in Cordillera, 316, 321 
Tortoise, habits of, 382, 394 
Toxodon, 82, 127, 130, 155 
Transparency of air in Andes, .325 

in St. Jago, 4 

Transport of seeds, 392, 454 
of boulders, 187, 247 


Transport of stones in roots of tre<*8, 
461 

of fnigments of rock on 

banks of the St. Cruz river, 180 
Travertin with leaves of trees, Van 
Diemen’s Land, 448 
Tree-ferns, southern limits of, 244 
, 448 

Trees, absence of, in Pampas, 46 

, floating, transport stones, 461 

silicified, vertical, 332 

, size of, 353 

, time required to rot, .301 

Tres Montes, 282 
Trichodesmium, 14 
Trigonocephalus, 96 
Tristan d’Acunha, 399, 456 
Trochilus, 271 
Tropical scenery, 495 
Tsohudi. M., on subsidence, 369 
TuIh*s, siliceous, formed by lightning, 
59 

TucuUico, habits of, 50 

fossil species of, 82 
Tuff, craters of, 373 

, Infusoria in, 494 

Tupungato, volcano of, .324 
Turco, El, 270 

Turkey buzzard. .58, 184, 284 
Turtle, manner of catching, 459 
Type of organization in Galapagos 
islands, American, 393 
Types of organization in different 
countries, constant, 173 
Tyranuus, 138 

Ulloa on hydrophnlna, .353 

on Indian buildinp, .357 

Unaniie, Dr., on hydrophobia, 353 
Uruguay, Uio, 139, 147 

j not crossed by the 

Bizcacha, 124 

Uspallata range and pass, 331 

Vacas, Rio, 333 
Valdivia, 297 

forests of, 29S, 3(U 

Valley of St. (’ruz, how excavated, 
181 

, dry, at Copiap<>, 3.5.5 

Valleys, excavation of, in Chile, 31 5, 
355 

■ of Tahiti. 408,412 
• in Cordillera, 31.5 
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Valleys of New South Wales, 437 
Valparaiso, 252, 313 
Vampire bat, 22 
Vapour from forests, 24 
Vail Diemen’s Land, 44(1 
Vanellus Cayanus, 114 
Vanessa, flocks of, 158 
Vanikoro, 459, 471, 475 
Vegetation of St. Helena, changes of, 
489 

on opposite sides of Cor- 
dillera, 325 

, luxuriant, not necessary 

to support large animals, ^5 
Ventana, Sierra, 107 
Verbena melindres, 40 
Villa Vicencio, 331 
Virgularia Palagonica, 99, 202 
^”olcallic lioinbs, 493 
- islands, 8 

phenomena, 311 

Volcanos near (?hiIoe, 273, 275, 291, 
310 

their presence determined 

by elevation or subsidence, 480 
Vulturaura, 58, 184, 284 


Waders, firet colonists of distant is- 
lands, 380 

Waimate. New Zealand, 421 
Walckenaer on spiders, 38 
Walleechu tree, 58 
Wasps preying on spiders and killed 
by, 35 *-38 
Water-hog, 49 
Water, sold at Iquique, 352 

, fresh, floating on salt, 39, 

458 

Waterhouse, Mr., on llodents, 49, 378 

on the Niata ox, 

145 


- on the insects of Ti- 
erra del Kuego, 238 


-of Gala- 


pagos, 381, 392 


Waves, caused by fall of ice, 224, 
246 

from earthquakes, 305, 309 

Weather, connection with earth- 
quakes, 351 • 

Weather-board, N.S. Wales, 437 
Weeds in New Zealand, imported, 
392, 428 

Weight of large quadruoeds, 87 
Wellington, Mount, 448 
Wells, ebbing and flowing, 458- 

at Itjuique, 364 

West Indies, banks of, 439 

, coral reefs of, 472, 480 

-, zoology of, 132 
Whales, oil from, 17 

leaping out of water, 223 

Whit^, Mr., on spiders, 35 
•Wigwams of Fu^ans, 212 
Williams, Kev., on infectious disor- 
ders, 435 

Winds, dry, in Tierra del Fuego, 231 

at the Cape Verds, 3 

, cold, on Cordillera, 360 

on Cordillera, 323 

^Vinter’s Bark, 235, 281 
Wolf at the Falklands, 193 
Wood, Capt., on the Agouti, 70 
Woollya, 221 


Yaquil, 265 
Yeso, Valle del, 319 
York Minster, 2()8 

Zonotrichia, 52 

Zoological provinces of N. and S. 
America, 131 

Zoology of Galapagos, 377 
— - of Keeling Island, 456 

of Tierra del Fuego, 236 

of Chonos Islands, 287 

— of St Helena, 490 
Zoophytes, 99 

at Falkland Islands, 201 

Zorillo, or skunk, So 
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